ve 
GTON UNIVERSITY 


il ill wl 


Phas 
0160003 t 


BF 
149 
i 160003 


Date Due 


< 
a) 
3 

a 

a 

w 
j F 
Z. oe 
« 
a 


,| , & 


23 233 


CAT. NO. 


3) 


= 


gir 
) 


ROBOTS, 
MEN AND 
MINDS 


Psychology in the Modern World 


BY THE SAME AUTHOR: 


MODERN THEORIES OF DEVELOPMENT (in German, 
English, Spanish) 


NIKOLAUS VON KUES 
LEBENSWISSENSCHAFT UND BILDUNG 
THEORETISCHE BIOLOGIE 

DAS GEFUGE DES LEBENS 

VOM MOLEKUL ZUR ORGANISMENWELT 


PROBLEMS OF LIFE (in German, English, French, Spanish, 
Dutch, Japanese) 


AUF DEN PFADEN DES LEBENS 
BIOPHYSIK DES FLIESSGLEICHGEWICHTS 


ROBOTS, 
MEN AND 
MINDS 


Psychology in the Modern World 


Ludwig von Bertalanffy 
Professor of Theoretical Biology 
University of Alberta 
Edmonton, Canada 


George Braziller 
New York 


Robots, Men and Minds is based upon The Heinz Werner 
Inau Re Lectures, presented by the author at Clark University, 
lepare 13 and 14, 1966. The original lectures, as delivered, are 


published by Clark University Press. 


Copyright © 1967 by Ludwig von Bertalanffy 
All rights in this book are reserved. 


For information address the publisher, 


George Braziller, Inc. 
One Park Avenue 
New York, N.Y. 10016 


FIRST PRINTING 


Library of Congress Catalog Card Number: 67-—27524 
Printed in the United States of America 


1b0UUd 


Preface 


The present book, as expressed in its title, is concerned with 
“Psychology in the Modern World.” This, perhaps, deserves a 
word of explanation. 

The present Age of Science is marked by the triumphs of physi- 
cal technology which have earned it the title of a Second Industrial 
Revolution, Computers, automation, space vehicles, atomic energy 
and bombs have profoundly changed the world in the past decades. 
It is less known that innovation in physical technology was paral- 
leled by a phenomenon which is essentially new and unprece- 
dented: the development of a psychological technology which, in 
the mass society of our days, has consequences no less far-reaching 
than those following the invention of ever more sophisticated 
technological “hardware.” Physical technology, the control of na- 
ture, was supplemented by psychological technology, the control 
of man himself. 

At the same time, the ambivalence of science and technology 
has become apparent. The menace of thermonuclear war, the 
population explosion, the social problems in a cybernetic society 
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are commonplace. The historian will note that similar anxieties 
though in a minor key, accompanied previous Crises sucn as the 


invention of airplanes and air raids, the birth pangs of industrial- 
ization in the Victorian age, the introduction of firearms in the 
late Middle Ages, and presumably the appearance of war chariots 
when peoples from the Asiatic steppes overran the agricultural 
communities in the Near East at the dawn of history. Doomsday 
has often been prophesied in the course of history. What appears 
to be new, however, is that an old intellectual attitude has broken 
down. Since Bacon of Verulam, the perfectionist philosophers of 
the eighteenth century, and the belief in progress of the nineteenth, 
advance of mankind by science and technology was taken for 
granted. Even earlier, Plato believed that the human predicament 
was amenable to solution if only philosophers became kings or 
kings turned into philosophers. That Reason does not automati- 
cally lead to a solution of the human problem and, by and large, 
has little influence in the sanguinary course of human history, was 
the disappointing discovery of our time. Knowledge is Power, 
according to Bacon; but has technological power increased human 
happiness? Is a scientifically controlled society desirable? 

Questions of this kind have put the human predicament—in 
itself as old as man himself—into a new perspective. The present 
book deals with some aspects of this multifaceted problem: the 
impact of psychological technology, the underlying problems of 
human nature and values; and with modern developments which 
may change our world picture and image of man. 

The author, a biologist, is concerned with basic viewpoints, 
not with specialist critique of particular theories in contemporary 
psychology (or, for that matter, in his own field of biology). If 
a fashionable expression is to be used, this essay belongs to 
“sociology of knowledge,” that is, the study of interconnections 
and interactions between sociocultural situation, science, and 
world outlook, in a certain period. 

The present book is an overview of some main lines of the 
author’s work and thought, as they have developed over some 
forty-five years; presenting them, without much detail and in non- 
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technical language, within a small compass. It can therefore serve 
as an introduction to his work which, as he knows well, is dis- 
persed in many places and therefore not easy to see as an orga- 
nized “system,” to borrow a key term of the presentation to follow. 

The book is based on lectures delivered as The Inaugural Lec- 
tures in The Heinz Werner Lecture Series at Clark University 
(Worcester, Mass.), in January, 1966. The author wishes to 
extend his thanks to Clark University, The Heinz Werner Institute 
of Developmental Psychology and his friend, Dr. Seymour Wap- 
ner, Chairman of the Institute, for having given him this oppor- 
tunity. 

Although largely expanding the original presentation in order 
to convey ideas which could only be intimated or sketched in an 
oral presentation, the writer tried to preserve the spoken word 
and its flavor because, hopefully, this permits for freer and more 
lively expression than the usual style of scientific writing. 


Edmonton, May 1967 
LUDWIG VON BERTALANFFY 


Contents 


PREFACE Vv 


PART ONE Toward a New Imageof Man 
The Organismic Concept in Psychology 


and Biology 1 
Man the Robot 6 
Sociology of Robot Man 10 
Anthropomorphism and Zoomorphism 14 
Toward a New Image of Man 18 
Anthropogenesis 19 
Outline of a Theory of Symbolism 22 
Some Thoughts on the Evolution of Symbolism 33 
Theories of Value 39 
The Unworkable Altar 44 
God Becoming Aware of Himself 46 
Enter the Professor 51 


PART TWO Toward a New “Natural Philosophy” 
The Open System of Science 53 
Cybernetics and Its Limitations 65 
General Systems 


Open Systems: The Living Flame 

A Glance at Evolution 

Spontaneous Activity 

Creative Cognition 

The Mind-Body Problem 

Unitary Theory 

Some Views on “Cylturology” 
Education: Science and Humanities 


NOTES 
BIBLIOGRAPHY 
INDEX 


at)! hn 


ae | 
PART | TOward a New 


ONE j|Image of Man 


| 


The Organismic Concept 
in Psychology 
and Biology 
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In a time wavering between contradictory expecta- 
tions and utopias—mostly of marvels in technology, medicine and 
society waiting just around the corner, but equally of an atomic 
Day of Judgment, an earth providing standing room only for teem- 
ing humanity, and a cybernetic leisure society which doesn’t know 
exactly what to do with itselfi—sometimes a look backward is 
reassuring to establish continuity and to evaluate intellectual trends. 
Our topic is contemporary psychology contemplated from a biol- 
ogist’s viewpoint. Permit me, therefore, to lead you back to the 
1920’s as a starting point for our considerations. 

This was the time after the first great war, a hard time as you 
may believe one who lived it through in impoverished Vienna. 
But it also was a sunset of old European culture, and a period 
of high intellectual intensity. At this time, a number of develop- 
ments started, the significance of which became apparent only 
much later, 

In 1926, the first German edition of Werner’s Developmental 
Psychology was published, in which he introduced his organic- 
developmental approach. In retrospect, we may say that Werner’s 
was one of the first programs to overcome the Positivistic-mecha- 
nistic-behavioristic Philosophy dominating in psychology then and 
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ous. Again, in these years ee 
Forms appeared. I am afraid ea few as sea foe = nse 
davs—and I was not among them. In the se iccmmined a <i 
learned the significance of this monumental work. Piaget's first 
studies also fall in this period. I could go on into rather amusing 
detail; for example the rediscovery of Cardinal Nicholas of Cusa 
who, in the fifteenth century, was a sort of father figure to modern 
holistic and perspective philosophy; Cassirer and I brought him 
out independently—and in essentially identical evaluation—in 
1927 and 1928. Sorokin’s Contemporary Sociological Theories of 
1928 was a vast analysis (similar, in disposition, to the much 
shorter Modern Theories of Development) of existing doctrines, 
establishing sociology as a science of sociocultural systems sui 
generis. 

I could continue this enumeration, but the point I wish to make 
will have become apparent. Workers widely separated geograph- 
ically, without contact with each other, and in very different fields 
arrived at essentially similar conceptions—sometimes to the point 
of almost literal coincidence of expression. In other words: devel- 
opments emerging from different sources—experimental embryol- 
gy, developmental psychology, cultural anthropology, neo-Kantian 
Philosophy, sociology and others—converged into closely related 


conceptions of the organism, man and society—developments 
which only in recent years came to full fruition. 


_ And this is a question not just of abstract theory and specialties 
eee Ivory Tower of academic science. Rather, it is part of 3 
cet question: that science, and a science of and for man io 


» has become deeply problematic in our days. 


Toward a New Image of Man > 
It is commonplace to say that the utopia of progress which has 
guided Western science and technology from its beginnings up 
till now has faltered in the modern world, when control of physical 
forces has led to the menace of atomic annihilation, and society 
has become meaningless and unhappy in the midst of plenty. The 
disillusionment, the realization that science is not the highway to 
paradise, has taken innumerable forms of expression. Let me 
mention only one, brilliantly expounded by a German scholar, 
Friedrich Wagner (1964). In a contemporary version of Thu- 
cydides’ thesis (of which the author probably is unaware) he 
maintains that science, from Columbus and Copernicus to nuclear 
and cosmic physics, hydrogen bombs and space travel, essentially 
is a manifestation of human hubris, transgressing the limitations 
imposed by God or by man’s nature, and hence inexorably leading 
to self-destruction. Much can be said for this view of man as 
sorcerer’s apprentice, frivolously liberating forces that far surpass 
control by his intellectual and moral capacities. Nevertheless, this 
is romanticism no less than the romanticism of necessary and 
continuous progress by science and technology. Mankind was 
expert in making themselves miserable long before there was any 
Science to speak of. Science can hardly be blamed for the un- 
speakable social conditions of the Middle Ages, the Thirty Years’ 
War, the Spanish Inquisition and other charming episodes of 
history. The reason for our predicament, it seems, is not man’s 
scientific and technological hubris defying divine or human law— 
it is man’s nature itself, split into animal and something more 
than animal. If science, with devastating logic, has eventually led 
to the brink of self-negation by atomic fire, it is unrealistic to 
make science the villain in the play. The sanguinary course of 
history from its very beginnings does not reveal a better nature 
of man than the depravity of strategists of thermonuclear war. 
Rather it seems that the death instinct—to speak Freudian lan- 
guage—goes with man all through his history, science or no 
science, only its manifestations becoming more sophisticated and 
far wider question: that science, and a science of and for man in 
and scientists—half Prometheus, half lackeys to the industrial- 
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Fortunately, we are not obliged to solve the human problem 
or give a theodicy and can focus on a smaller and more tractable 
question. Let us ask: What is the position of psychology in the 
modern world? By and large, an answer can be given: Science has 
conquered the universe but forgotten or even actively suppressed 
human nature. This is at least part of our trouble. 

This thesis would deserve much broader elaboration than I 
can provide, going back at least to Descartes and possibly farther. 
Arbitrarily, I am limiting my considerations to the present 
century. 


Man the Robot 


se se ie fact: a large part of modern psychology is a 
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condition, our sorrows and the problems of our age. On the 
other hand, there are grand views of the human problem from 
synthesizers like Spengler, Sorokin, Toynbee, to Teilhard de 
Chardin and the existentialists; but they are rejected nearly 
unanimously by orthodox science. The basic question to modern 
psychology and sociology, it seems, is whether they can be human 
—concerned with the issues, temporal and eternal, of man and 
society; and at the same time scientific—true to fact and guided 
by that discipline of method that has developed over the past few 
centuries, 

Psychology is characterized by a surfeit of theories ranging from 
neurochemistry to existentialism. Karl Biihler, in 1927, coined 
the phrase, “Crisis of Psychology,” but even now psychology is 
said to be “at the crossroads” (Royce, 1965). Forty years is a 
rather long time for being in a crisis or at crossroads. Neverthe- 
less, a remarkable fact seems to emerge from the conflict of 
contradictory theories. 

Psychology, in the first half of the twentieth century, was dom- 
inated by a positivistic-mechanistic-reductionistic approach which 
can be epitomized as the robot model of man. Notwithstanding 
the great differences in theories such as psychoanalysis, classical 
and neobehaviorism, learning theory, “thinking machines” and the 
simulation of behavior by computers, they all shared a basic 
conception which served as an a priori framework for experi- 
mental and clinical research, theory, psychopathology, psycho- 
therapy, etc. It is important to identify this predominant ideology. 

Basic for the interpretation of animal and human behavior was 
the stimulus-response scheme or, as we may also call it, the doc- 
trine of the primary reactivity of the psychophysiological organ- 

ism. Behavior is response to stimuli coming from outside. 
This principle of reactivity entails that of environmentalism or 
other-directedness, to use Riesman’s term. So far as it is not 
innate or instinctive, behavior is shaped by outside influences that 
have met the organism in the past: classical conditioning after 
Pavlov, instrumental conditioning after Skinner, early childhood 
experience after Freud, secondary reinforcements after more re- 
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Hence training, eiaation ar: alas life ‘in 
response to outside conditions: beginning 

‘dhood with toilet training and other manipulations 
in early child on eptable behavior is gratified and undesirable 
whereby socially Ste cane with education, which is best car. 
behavior blocked; Ne to Skinnerian principles of reinforcement 
ried through CAAA ae by means of teaching machines; and 
s suai CRA in an affluent society which makes every- 
ending i adu nditioning him, in strictly scientific manner, by the 
a tis 5 be the perfect consumer—that is, an automaton 
net answering in the ways prescribed by the industrial- 
military-political establishment. : 

Philosophically, environmentalism is, of course, a latter-day 
version of Locke’s tabula rasa. In intraspecific terms, it means 
egalitarianism; in interspecific, zoomorphism of human behavior. 

Egalitarianism is one of those glories of human thought which 
were converted into caricature. Millennia were needed, in history, 
to arrive from suppression of the majority of human beings to 
their being handled, to an extent, as equals and brothers. Quickly, 
however, the ethical ideal became a scientistic dogma. 

As behavior and personality essentially are shaped by condi- 
tioning in Pavlov’s, Skinner’s or Freud’s sense, there is not much 
difference between human individuals, and even between pigeons, 
rats and monkeys on the one hand and human beings on the 
other. The same principles apply everywhere—and it is a good 
thing that they do; for this is true democracy. Hence it is only 
proper that what is outstanding is cut down to size; while the sub- 
normal, abnormal, pathological and even criminal must, by touch- 
ee OE See = far surpassing that for the healthy, be brought 
is asocial or apse Ute asa = o* a 
criminal—poor cha ha h ee See econ a SARS : 
fault of wrong ae . Saas a murderer, it’s all the 
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concern; the normal 97 percent must do with teachers, far too 
few in number, ill paid, and working under a system such that 
adolescents reaching university do not command their mother 
tongue. The same applies, with slight variations, to delinquents 
and criminals lovingly cared for while “senior citizens” are left 
to pauperism; and to every sort of scum in society which, for the 
reason of its degeneracy, hits the headlines. 

The same principle is supposed to work the other way also. If 
the Russians do better in rockets or bombs, let’s put a few more 
billion dollars into education and we shall produce a crop of 
young Einsteins, made to order. 

The robot model or principle of reactivity further entails the 
equilibrium theory of behavior. The natural state of the organism 
is that of rest. Every stimulus is a disturbance of equilibrium; 
behavioral response, therefore, is its re-establishment; it is homeo- 
stasis, gratification of needs or relaxation of tensions. The needs 
are essentially biological, pre-eminently hunger and sex. Again 
it follows that the behavior of animals such as rats, cats and 
monkeys provides the necessary bases for interpretation and 
control of human behavior; what appears to be special in man 
is secondary and ultimately to be reduced to biological drives 
and primary needs. 

Finally, behavior is basically governed by utilitarian principles. 
Maintenance of the individual and survival of the society and 
species are the ultimate rationale of all behavior. They are gov- 
erned by the economic principle of reaching the prescribed goal 
with minimum expense. This applies generally, be it to a rat 
collecting pellets, a student collecting marks, or an adult collecting 
maximum salary. The story is always the same: reaching opti- 
mum psychosocial equilibrium by answering outside demands in 
reinforced responses. 

This, in brief outline, is the robot model of man. No doubt, it 
covered a wide area of behavior, animal and human. It also led 
to a remarkable degree of theoretical unification. Machines, ani- 
mals, infants and mentally sick provide adequate models for 
human behavior: machines because behavior is eventually to be 
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behavioral engineering. Advertisers, political peatics and goverm- 
ments would hardly spend astronomical sums for mass persuasion 
and behavioral manipulation if the procedure were in 
On the other hand, the limitations of robot ‘man should be 
apparent. The S-R scheme discards a large part of behavior which 
is expression of autonomous activity: play, exploratory behavior, 
any form of creativity. Environmentalism is refuted by the ele- 
mentary fact that not even fruit flies or Pavlovian dogs are equal. 
Even less can egalitarianism apply to human individuals, and 
zoomorphism to the comparison of subhuman and human be- 
havior. The principle of equilibrium or tension reduction is 
refuted by the fact that complete relaxation of tensions—say, 
sensory deprivation but even simple boredom—does not lead to 
a beatific state of nirvana but rather to mental disturbance; in 
the first case, to psychosislike states, in the second to the experi- 
ence of meaninglessness, sometimes culminating in existential neu- 
rosis and suicide. Juvenile delinquents who commit crime for fun, 
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rected the excesses of early behaviorism and psychoanalysis, and 
is happily progressing in a broad phalanx of investigators, gradu- 
ates, theses, large departments and generous grants for research. 

It would require more detailed investigation to determine whe- 
ther the robot scheme still dominates academic psychology.1* To 
a large extent, it certainly does as survey of current research and 
literature would easily show. Penetrant criticism has come forward 
(e.g., Allport, 1955; Sorokin, 1956; Koestler, 1964; but as a 
tule, it has been bypassed rather than answered, frequently 
by the simple expedient of ignoring it. By and large, the pre- 
vailing attitude seems to be well epitomized in a critique of 
Koestler’s Act of Creation by one of our leading psychologists 
(Miller, 1964). Koestler, it will be remembered, argues against 
predominating conceptions in psychology and for “creative” prin- 
ciples, much in the spirit of “progressive” psychologists like G. 
Allport, Werner, Goldstein and others. The critic does not—and 
presumably cannot—refute Koestler’s argument. Instead he states: 
“Koestler writes as though it were still in the 1930s and behavior- 
ism were in its prime. In 1964 most psychologists who still work 
in this tradition have introduced hypothetical mechanisms to medi- 
ate between stimulus and response,” hence Koestler’s is a “mis- 
representation” of current psychology justly to be dismissed. As 
Koestler has rather diligently searched the literature up to 1960 
or so and no major revolution has occurred since, the fairness of 
the judgment may be questioned. But, more important, the state- 
ment seems clearly to define the point. Hypothetical mechanisms, 
intervening variables, auxiliary factors have been introduced— 
without changing the basic concepts or general outlook. But what 
we need—not only in academic psychology but even more press- 
ingly in modern life, which is manipulated by robot psychologists 
in the mass media, in advertising and politics—what we need are 
not some new hypothetical mechanisms better to explain pecul- 
iarities in the behavior of the laboratory rat; we need a new 
conception of man. 

More important than academic niceties is the fact that psychol- 


* 1 Numbers refer to Notes, pp. 116-32. 
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Stimulus-response, input-output, producer-consumer are all the 
same concepts, only expressed in different terms, The basic notions 
of conventional psychology are indeed identical with the “pecuniary 
philosophy” (Henry, 1963) of commercialism. In the advertisers’ 
philosophy, there is a “brain box”—the black box of psychologists 
—which must be stuffed full with the advertiser’s Slogans to the 
exclusion of others; in “pecuniary logic,” reality and truth are 
replaced by wishful thinking and conditioning by advertising art; 
and, of course, people are manipulated as they deserve, that is, 
as overgrown Skinner rats. 

I don’t care a jot whether and to what extent professors A, B 
or C have modified Watson, Hull and Freud, and have replaced 
their blunt statements by more qualified and sophisticated circum- 
locutions. I do care a lot that the Spirit still is all-pervading in our 
society and, even more, seems necessary to keep it going: reduc- 
ing man to the lower levels of his animal nature, manipulating 
him into a feeble-minded automaton of consumption or a mar- 
tonette of political power, systematically stultifying him by a 
peyase System of education; in short, dehumanizing him ever 
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can afford, and which, through its meaningless rat race, fills 
thousands of mental hospitals; in politics which has converted 
Jeffersonian democracy into a manipulated herd of cattle. Obvi- 
ously, this—and much more—was not caused by modern science 
but has deeper social and historical roots. But, equally true, the 
behavior boys have made the system efficient, in the same way the 
atom boys provided for the ultimate horrors of modern war. 
It is well to realize both the power and the limits of manipulat- 
ing psychology and behavioral engineering. If you manipulate 
a dog according to Pavlov, a cat according to Thorndike, or a 
rat according to Skinner, you will obtain the results described by 
these authors. That is, you select, out of their behavioral reper- 
toire, such responses as may be controlled by punishment or 
reward, you make the animals into stimulus-response machines 
or robots. The same, of course, is true of humans. Any well- 
conducted campaign—say, the last Christmas sale of war toys— 
is as neat a piece of behavioral experimentation as any in the 
laboratory. Modern psychology has all tricks to turn human beings 
into subhuman automata, or into a mob screaming for destruction 
of a supposed enemy or even of themselves; it is just a question 
of routine techniques used by any car dealer or television 
advertiser. 

However, in so doing, you de-rattisize rats and de-humanize 
humans. That is, you remove everything that may interest a rat in 
its natural habitat, or you bring a cat into a “surrealistic uni- 
verse” (Koestler) such as Thorndike’s device. We don’t know 
what a rat feels in a Skinner box, and what consequences the 
experiment has for its mental well-being. Considering that rats 
are chosen as laboratory animals for their stupid docility, these 
may be slight, while Thorndike’s cats got furious, and frantically 
tried to get out. So far as humans are concerned, we, too, are put 
into a surrealistic universe—full of gadgets but devoid of interests 
(except the primitive ones of food, sex and shelter)—just as 
Thorndike’s cats found only levers and keys in otherwise terrify- 
ing surroundings. If rats in the experiments, as has been said 
(Howarth, 1954), are handled by a giant high as a tower to 
them, and have to comply with his whims, we similarly have to 
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of rats, en to automaton-like response are more a 
= ee what is very Saeed Soe rat ree of moder, 
life, meaninglessness, existentialism, S, neuroses and the 
eS e we treat human beings after the model of Skinner rats, 
because we turn them even more into robots, we have all the 
problems from “Johnny can’t read” to juvenile delinquency to the 
retirement neurosis of the successful businessman and the Menace 
of leisure in cybernetic society. 

Thus we urgently need a science of mass persuasion (Maloney, 
1964), both for the manipulators seeking more effective ways 
and for the manipulated to guard against them. For here is the 
tub. Mass persuasion is, of course, one of the oldest human arts, 
from the sophists of Athens, the rhetoric of Aristotle and the 
medieval trivium to Hitler’s famous manual. But, so long as it 
was art, its effects remained capricious and unpredictable, as well 
as limited in space and time. Rebellion was possible even against 
the most powerful dictator; as a matter of historical fact, dictators 
usually came to a bad end. This was basically changed when mass 
‘cvkitiass nee scientific, using psychological mechanisms and 
teraalisad Gains cen because not imposed from outside but 
ean mens nee is ses and nearly impregnable; aided by 
continuous in time. Thi ae Ss no limits in space and is nearly 
discovery of our ac ae esides nuclear weapons—is the great 
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mals human sentiments and capabilities. But it was forgotten that 
there equally is a zoomorphic fallacy, canceling any difference be- 
tween animal and man. Arthur Koestler has expressed this even 
more nicely, saying that, “for the anthropomorphic view of the 
rat, American psychology has traded in a rattomorphic view of 
man” (1964, p: 560). 

Incidentally, the choice of the rat as a model for human be- 
havior has a sinister irony of which the creators of behaviorism 
were unaware. Of course, they chose the rat as an easily breeding, 
docile and rather stupid animal which for these very reasons 
was suitable for all sorts of manipulation. What they did not 
know, and what was discovered only recently, is that the rat en 
masse is one of the cruelest and most belligerent beasts in ex- 
istence—offering itself in this respect as an excellent model for 
the fratricidal strivings in Homo sapiens. Details may be found 
in Lorenz’s (1966) book. In brief, rats form superfamilies united 
by descent and nest odor, and wage veritable battles up to mutual 
destruction if two such herds happen to encounter or to compete 
for territory. One is vividly reminded of family feuds like the 
Montagues and Capulets in Renaissance Italy, or else of the power 
blocks of our times—the difference being that it is a matter of 
physical nest odor in rats, and symbolic nest odor in man.® 

It should be noticed that zoomorphism is a vice of American 
Psychology, not of European ethology. Programmatically, the 
ethologist investigates animal behavior in its specificity. Not sur- 
Prisingly, he finds only too much we share with our animal ances- 
tors and cousins. But, by the same token, he will be prepared to 
Tecognize what is specific of Homo sapiens in comparison to other 
Species, just as he emphasizes behavioral differences of species of 
fish or geese. Thus Lorenz probes deeply into the biological roots 
of human aggression and its parallels among animals while 
apnowledging the “unique position of man,” “cultural tradition,” 
ete, 

_ itis the Zoomorphic or rattomorphic fallacy—the expressed or 

‘mplicit contention that there is no essential difference between 

tat and man—which makes American psychology so profoundly 
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a nly predict hurricane and impending disaster. 

aoet * d, the effects of modern psychotechniques and behav. 
ioral engineering amount to functional decerebralization, that is, 
exclusion of higher cerebral centers and mental faculties—almost 
as efficiently as if these were removed by surgical operation. Then 
the behavior of rats, cats and the mentally defective can indeed 
serve as model of “human behavior.” Not even the threat of 
atomic annihilation can change the ways of a manipulated hu- 
manity, which are almost as strongly ingrained as the instinctive 
urge of a herd of lemmings, leading them irresistibly into self- 
destruction, In “mentalistic” terms, the same may be termed 
menticide (Meerloo, 1954; von Bertalanffy, 1960c); a procedure 
actually more efficient and irrevocable than clumsy attempts at 
genocide. For, thanks to the regenerative powers of nature, geno- 
cide, at least up till now, has proved to be rather ineffective. 
Extermination of millions did not destroy the races and peoples 
Concerned but was quickly followed by replacement and even 
Population explosion. eae in contrast, is highly successful 
; -” @ population is manipulated in the risht ways, 
it cannot transmit, to coming AR values and ean it 
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ative at the greatest happiness of the greatest number. The ex- 
eriment was carried out as well as large-scale social experiments 
ermit. In view of the necessity of the “war against poverty” at 
home and chronic or rampant starvation in large parts of the 
slobe, it cannot be claimed that the twentieth century has solved 
the social problem at large; but it did solve it in that wide sector 
of the Western world known as affluent society. Hence the condi- 
tion of the experiment was given; and this part of humanity was 
treated according to “scientific” principles: permissive education; 
conditioning, according to the best methods of manipulative psy- 
chology, for the perfect consumer; relaxation of sexual norms to 
avoid formation of complexes; and so forth. As a matter of fact, 
no society was ever so much concerned with its own mental 
health, and has tried so hard to employ “scientific” principles in 
all ways of life. Hence, affluent society should have reached a 
state of psychosocial bliss never attained in the times of poverty, 
sexual taboos, medieval education, ignorance of the scientific 
principles of human behavior, and of all sorts of “mentalistic 
nonsense.” 

The outcome, unfortunately, contradicted expectation. Pre- 
cisely in affluent society, with gratification of biological needs, 
reduction of tensions, education and conditioning with scientific 
techniques, there was an unprecedented increase in mental illness, 
juvenile delinquency, crime not for want but for fun, the serious 
problem of leisure in an automated society, and the appearance 
of new forms of mental disorder diagnosed as existential disease, 
malignant boredom, suicidal retirement neurosis and the like—in 
fact, all symptoms of a sick society. 

_ The “image of man” is not a theoretical question; it is a ques- 
tion of preservation of man as human. One need not be a mystic 
like Teilhard de Chardin to see in evolution the evolution of mind. 
With robot psychology and technology, we have partly succeeded 
— a reversal of the evolutionary trend. 
iets — according to a famous dictum, is too important to be 

generals, psychology is too important to be left to psycholo- 


So. a 


ROBOTS, MEN ANp —_ 
18 ~ y=) S xm = 
ore, we have to find a new conception of man. The, 
ists. = =. Bisieatle wrong; and we must find out what i . 
. Co 
is something 
or perish. 


Toward a New Image of Man 


In the past twenty years OF SO, Se with the mecha- 
nistic attitude has led to a multitude of deve opments in Psychology 
which are different in content but which agree in the rejection of 
the robot model of man. Werner’s organismic-developmental ap- 
proach was one of the first and foremost among these trends. 
Other names and currents come easily to mind: Gordon Allport, 
the Biihlers, Piaget, Goldstein, Maslow, Schachtel, J. Bruner, 
the New Look in perception, the emphasis on exploratory be- 
havior and creativity, neo-Freudians such as Rogers and the ego 
psychologists, Sorokin in sociology, phenomenological and existen- 
tialist approaches, and others. The field is large, my time and 
competence limited; so I again must resort to oversimplification. 
I believe that there are certain principles in common in an 
emerging psychology of man or, as we should rather Say, in a 
new science of man or general anthropology, because this will 
obviously be an interdisciplinary enterprise including biology, psy- 
chiatry, sociology, linguistics, economics, the arts and other fields. 
The key words of a new psychology, I propose, are symbolism and 
system. Somewhat more precisely: we have to define what is 
— ae ee and psychology; this is possible in 
of the primary eee it Se Sea SS 4 
emerges which’ in Wvity of the organism a new conception 
> iN psychological language, can be termed that of 
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iy diological background. They seem now to be- 
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anthropogenesis 


The biological foundations of the evolution of man have been 
discussed in an enormous literature, and I have expressed my 
opinions on several occasions. So I shall limit myself to a few 
remarks. Among the major anatomical and physiological presup- 
positions of anthropogenesis are the increase of brain size; erect 
posture and gait; lack of specialization and preservation of primi- 
tive characteristics such as the five-fingered hand of primates (as 
contrasted to special adaptations in two- and one-hoofed ungu- 
lates, carnivores, sea mammals, etc.), which made the hand a 
precious potential tool to “handle” things; preservation of prona- 
tion and supination of the forelimb as opposed to the fixation of 
the pronate position of radius and ulna in other mammalian 
orders; forward shift of the eye axes making possible binocular 
vision and depth perception; relative reduction of denture com- 
pared, e.g., to anthropoids, leading to subordination of the facial 
cranium to the brain case; a deep-reaching change of the hormonal 
balance leading to postponement of puberty and retardation of 
human development, providing for a long learning period and 
distinguishing the human growth curve from others by its bipartite 
course and appearance of an “adolescent spurt” of growth; man’s 
being the unique case of a “secondary nidicolous” species, that is 
one born with high cerebralization and after long gestation which 
would anatomically qualify as a nidifugous animal, but which is 
behaviorally helpless and hence for a long time under maternal 
care, 

These and other features of the biology of man have been 
elaborated and variously emphasized by numerous writers. One is, 
however, impressed by the fact that apparently no characteristic 
can be singled out as “the” factor responsible for man’s becoming 
human. For example, the increase in brain size obviously is funda- 
mental but it would have been of little value without, e.g., the 
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prehensile ' “a to 
make poe in modern anthropogeny by the distinction oe 
of Se to the sapiens phase of humans, It literally elevates 
seit Sse its creeping and — oe and makes it a 
born commander and explorer, ut on y U other condition, are 
given: kangaroos and squirrels also are bipeds and at least part 
“erected” but this did not result in noticeable evolution of brain 
and intelligence. “World-openness (see below) Presupposes Jack 
of specialized instincts which tend to narrow down the world into 
one of innumerable Uexkullian ambients (Umwelten), py this 
would make the species highly vulnerable if not compensated for 
in other ways. Only a garrulous species with the necessary ana- 
tomical equipment can arrive at a vocal communication system, 
but much has to be added to chattering and howling to make a 
language. And so forth, Speaking in terms of genetics and evolu- 
tion, there is reason to ponder how all this and more was fitted 
together by way of stepwise random mutations. 

The paleontological record permits establishment of man’s 
ancestry almost as well as that of horses or titanotheres. By their 
very nature, however, bones and teeth are unilluminating in many 
nspects. And, even if we encountered a live Australopithecus, 
Pithecanthropus, Sinanthropus, or Heidelberg man, his appearance 
would leave unanswered many features which, in fact, are lost 
in the mist of times. 

In a similar Way, We can readily indicate quite a few necessary, 
although by no means sufficient, behavioral conditions in anthro- 
Pogenesis. Amon these b bl h i behavioral 
mechanic & » Probably the poverty of innate be 
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, being lacking such cocoon but endowed with unique brain 
ower. Therefore, any part ot the world, from galaxies inaccessible 
to direct perception and biologically irrelevant, down to equally 
‘naccessible and biologically nonexistent atoms, can become an 
object of “interest” to man. He invents Accessory sense organs 
to explore them, and learns behavior to cope with them. Precisely 
the lack of organic and instinctual adaptation makes him capable 
of conquering the whole planet, and regions beyond. 

Further behavioral prerequisites come easily to mind. In 
order to develop his self-created Umwelt—called human culture— 
man must be a social animal. Only then, communication becomes 
a biological necessity. If man did not have social drives, there 
would be no human society. With Hobbes’s bellum omnium contra 
omnes as primeval human condition, society, matrimony and 
other institutions could not have arisen. But this socialization 
must not go so far as to be instinctively fixed, as in insect 
societies which in many respects—smoothness of the social ar- 
rangement, lack of conflicts, of social problems, ete.—far surpass 
human societies. 

It is important to inventory man’s innate or instinctive equip- 
ment and its consequences in human behavior. This leads to 
problems such as intraspecific aggression, with its manifestations 
in human cruelty, war, possible self-destruction and so forth. 
Based on his incomparable experience, Lorenz (1966) has pro- 
foundly discussed this problem, and I would be ill advised to emu- 
late him. At the same time, it appears that human aggression 
on the grand scale always has symbolic roots (see p. 32). 

Vocal abilities appear prerequisite for language in the human 
Sense (although, of course, man is by no means lacking in non- 
Verbal languages). To develop them, creative abilities are neces- 
‘ary. Although monkeys and apes are noisy animals, they seem 
‘0 lack them; Langer (1948, p. 85) has made the point that apes 

d not develop a language because they don’t babble paren 
our lt this could be discussed at Iength. We, eee aes 
ene eon to one single aspect: the basic Jac 
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Outline of a Theory of Symbolism 


Apart from satisfaction of biological needs man shares with 
animals, he lives in a universe not of things but of symbols, 
Whatever else the psychology of a monkey, a rat or a sea urchin 
may be, and however different their Uexkiillian ambients or 
Umwelten are—their universe is one of physical things, food, 
obstacles, enemies and so forth. Man lives in a symbolic world 
of language, thought, social entities, money, science, religion, art— 
and the objective world around him, from trivial surroundings to 
books, cars, cities and bombs, is materialization of symbolic 
activities. 

It may justly be questioned whether man is a rational animal. 
This doesn’t need Freud’s testimony; it is plain enough from life, 
society and history. But there can be no discussion that man is 
a symbol-making, symbol-using, symbol-dominated animal 
throughout. I could not summarize the problem of symbolism 
better than Kaplan did a few years ago: 


During the past fifty years it has become increasingly 
| recognized that symbolic activity is among the most char- 
acteristic features of human existence and that the whole 
development of human culture is based upon man’s capacity 
09 transforming simple sensory material into symbolic ve- 
“= es—carriers of the finest intellectual and emotional dis- 
sete es important is symbolic activity in human life 
pas € : the Outstanding contemporary philosophers 

er) has urged: “Instead of defining man as an animal 


) Sata ie should define him as an animal symbolicum. 
(Kaplan, 1961), nb designs: hs specific difference. . .” 
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ere practice io + 
vchology until a few years ago. Lately, Se eee | enone by 
ps} ra ‘ Rae tg come fash- 
onable. Werner's and Kaplan’s contributions are well known 
(1963); a review of recent literature on symbolism would 
nave to include a considerable number of investigations. I do not 
ropose to undertake such a survey; rather | Shall outline a 
seneral theory of symbolism, not much bothering to separate my 
contributions and those of others (e.g., Cassirer, 1953-57; Langer 
1948; von Bertalanffy, 1956, 1965a), 

Let us, first, re-emphasize the paradox of current psychology. 
For a long time, man naively took his superiority for granted 
and believed himself to be the center of the universe. The Scien- 
tific Revolution cut him down to size; and eventually he took to 
masochistically gloating about his being “nothing but” a heap 
of atoms, a bundle of reflex mechanisms, an aberrant ape or the 
like. It was ignored that scientific zoomorphism was no less un- 
realistic, biased and partial than naive anthropocentrism. Conse- 
quently, behavioristic psychology had nothing to say about the 
“human problem,” man’s symbolic activities and culture; with 
the effect that the term “symbol” does not even appear in the 
index of leading psychological texts. 

Psychoanalysis had much to say about “symbols,” but in a 
tather strange fashion. To classical psychoanalysts, symbolism 
was “a sort of lumber-room of civilization” where the repressed 
and useless is stored (Rank and Sachs), “an archaic mode of 
thinking” (Jones), even though it is hard to understand how 
differential equations, symphonies or automobiles can be envis- 
aged as particularly “archaic.” Hence, by and large, Agree 
lytic attempts at understanding culture remained at the oe 
Freud’s Leonardo da Vinci story; forgetting that whatever h 
nardo’s childhood experiences or complexes may have been t °y 
had extremely little to do with Florentine painting or his cae 
ing achievements, which are understandable only in terms © 
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From the Stee three major layers of the brain are super. 
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is the organ of consciou . 
in man eee highest centers are superimposed, especially the 


motoric speech region and large association areas. In some way 
or the other the neocortex is connected with the highest mental 
activities in man, especially his symbolic activities. Why the ac- 
tivities of certain limited brain areas are connected with conscious 
processes while the large majority of neural material is not, is 
completely unknown. 

Man is characterized by the massive development of the cerebral 
cortex and the specific regions mentioned; while no comparable 
development is recognizable in the lower strata of his brain. This 
presumably is the reason why man’s evolution is almost exclu- 
sively on the intellectual side. The ten billion neurons of the 
cortex made possible the progress from stone axes to airplanes 
and atomic bombs, and from primitive mythology to quantum 
bs is bt tia there is NO corresponding development on the 

stunctual side. For this reason man’s moral instincts have hardly 
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taxonomist looks for differences to distinguish one species from 
another; my approach is not motivated by philosophical, meta- 
physical or theological considerations. 
The first two criteria of symbolism are rather obvious and 
don’t need much discussion. Symbols are representative, that is, 
the symbol stands in one way or the other for the thing symbol- 
ized. Furthermore, symbols are transmitted by tradition, i.e., by 
learning processes of the individual, in contrast to innate instincts. 
The third criterion I find necessary I call freely created. This may 
not be the most felicitous expression but the meaning should be 
clear. In conditioning, the connection between signal and thing 
signaled is imposed from outside. For example, Pavlov’s bell 
means food because the sound of the bell was followed by food as 
the experimenter has arranged it. Or the flame, visually perceived, 
warns the child or kitten of the fire because he has burned him- 
self in the first instance. The same characteristic applies to instru- 
mental conditioning, Freudian childhood experience, etc. In 
contrast, there is no biologically enforced connection between sym- 
bol and thing signified. It would indeed be bad if the significance 
of red vs. green light would have to be learned by conditioning— 
that is, by first crashing into another car and so learning an 
avoidance response. Similarly, there is no biological reason why a 
certain thing should be called dog, Hund, chien, cane and so 
forth, according to the language in question. In this sense, symbols 
are freely chosen. 

This does not mean that the prospective symbol may not have 
something in common with the original, or that there is no bio- 
logical reason or psychological motivation in the choice of lin- 
guistic and other symbols. Werner and his associates (Werner 
and Kaplan, 1963; and other work) have shown the importance 
of “physiognomic” characteristics in symbol formation. The ono- 
matopoetic roots of language have been widely discussed. Certain 
Primeval words like “mamma”—and the fact that the word for 
“mother,” in nearly all languages irrespective of their structure, 
begins with an “m” (personal communication of the late Prof. 
Kluckhohn)— indicate that they origi 

y originate from a sound connected 
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_.%¢ work provides ample discussion of at least the ojg 
eit econo Nevertheless, it will be agreed that the ss 
is not at the level of biological conditioning, classical by con. 
tiguity or instrumental by reinforcement. The connection betweey 
word (or symbol) and object is not “biologically enforced from, 
outside,” but “meaning” is given to a symbol. For example, in 
well-known experiments by Kohler, a roundish figure was given 
the name “maluma” by the experimental subjects, a spiky one 
the name of “takete.” This shows “physiognomic” similarity be- 


ing of the baby on the mother’s breast (cf. Jakob 


‘tween figure and name attached, but has nothing to do with 


biological conditioning. There are “physiognomic” characteristics 
and a sort of isomorphy between visual image and “word”; there- 


fore, the choice is not arbitrary. That these new “words” are 
— structures not previously named is of course facilitated 
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different from and cannot be reduced to reinforcement. a Skin- 
ner’s scheme, there is no place for a sentence’s being “true” (i.€., 
corresponding in some way to “fact”); one sentence is as good as 
the other, presupposing it is sufficiently reinforced. This, alas, 
is correct for manipulating psychology, the conditioning of the 
human animal through mores, ingrained metaphysics and — 
dices, mass media and the like. It leaves completely unexplained 
that there is something like a search for “objective truth” (inde- 
pendent of and frequently contradicting reinforcement and animal 
gratification), that there is “meaning” beyond conditioned response 
to word stimuli, that the latter form grammatical patterns accord- 
ing to laws of symbolic systems, and so on. It appears correct to 
ask (as Chomsky implies) why there is language in the human 
sense at all, clearly distinguished by unique properties from animal 
behavior and communication, if “verbal behavior” is based upon 
principles germane to man and rat, and nothing else or beyond. 
The criterion “biologically imposed” is connected with that of 
“biological usefulness.” Obviously, nonsymbolic behavior is, as a 
tule, self-preserving and species-preserving, as in learning be- 
havior, innate responses and communications, etc.; even though, 
in the creation of tensions, play, exploratory behavior it is not 
simply homeostatic but expression of “autonomous activity” of 
the organism. By and large (although with exceptions), biolog- 
ically disadvantageous behavior will be quickly eliminated by se- 
lection. In contrast, symbolic behavior is not only creative in its 
Toots (“autonomy” at a higher level), it also far transcends bio- 
logical advantage. As has already been said, the biological and 
adaptive value of just the highest, symbolic and cultural activities 
is questionable; and in Suicide, war, etc., biological values are 
Sacrificed to symbolic ones. This is the biological background of 
the antithesis of “nature” and “culture.” The symbolic world of 
culture is basically un-nature, far transcending and often negating 
biological nature, drives, usefulness, and adaptation. 
These three criteria taken together, I have satisfied myself, 
are Necessary and sufficient ° to distinguish human symbolism from 
animal behavior which, in one way or the other, may be com- 
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f bees, the beginnings of tradition in the teaching of 
language © _ = their young, and so forth. Analysis shows in 
ea es that one Or the other of the criteria indicated 
any Seer applies to aberrant cases in humans: When, 
ne sas a schizophrenic invents fancy names for things, the 
do not qualify as symbols or language. The criteria of “free 
creation” and “representation are given, but not that of “tra. 
dition,” so long as the schizophrenic S utterances remain idiosyn- 
cratic, as they do in his autistic and chaotic experience. When, 
however, the neologism (in the broadest sense of the word), 
fitting into a consistent world experience, is accepted, it becomes 
part of the symbolic universe; as is the case all the time, from 
“‘uvenile” and other slang becoming part of the vernacular to 
the invention of new mathematics, physics and so on. 

It should perhaps be remembered that the concepts, symbolism 
and language overlap but do not coincide. There is language 
which is non-symbolic; following K. Biihler’s proposal (1934), 
language as “representation,” “expression” and “appeal” (Darstel- 
lung, Ausdruck, Auslésung) may be distinguished. Only the first 
is symbolic; the other two (e.g., expressive or warning cries of 
animals) need not be, although they may be in human communi- 
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man (Rensch, 1958) (on animal languages, cf. the monumental 
work by Kainz, 1961). 

This is generally agreed by biologists (e.g., J. Huxley, Dobzhan- 
sky, von Bertalanffy), primatologists (Yerkes), neurophysiologists 
(Luria; “secondary signal system” in Pavlovian terminology), 
psychiatrists (Goldstein, Arieti, Kubie, Hacker), philosophers 
(Cassirer, Langer), etc. That American psychology, up to very 
recent years, failed to understand, recognize and explore this 
basic characteristic and distinction of human behavior is one of 
the consequences of the zoomorphic fallacy and inappropriate 
reductionism. 

The enormous range of symbols and symbolic activities further 
requires classification. Obviously there are two major realms, One 
class is concerned with communication of cognitional information. 
The main example is, of course, language; more precisely, lan- 
guage as representation or Darstellung according to K. Biler. Its 
fundamental characteristic is its discursive character; hence we 
may speak of a realm of discursive symbolism. 

On the other hand there is an enormous field of non-discursive 
symbolism carrying information not of the cognitive but of an- 
other kind: from status symbols like a Cadillac or a flag to lyrical 
poems, to music, to myth and religion and many other things. It 
seems that as a rule these are concerned with communication 
not of facts but of values (von Bertalanffy, 1965a). We may also 
speak of communication of emotional information—a kind of 
information which is not covered by information theory and can- 
not be expressed by bits or yes-or-no decisions in Boolean algebra. 
Nevertheless there it is: a Cadillac or national anthem gives infor- 
mation about social status or patriotic emotions just as the 
word “apple” informs about the implied properties of a certain 
thing. We may call, tentatively, the class of nondiscursive sym- 
bols experiential. 

The consequences of man’s symbolic activities are enormous; 
let us attempt a brief outline. The first consequence is obvious, 
Phylogenetic evolution based on hereditary changes is supplanted 
by history based on the tradition of symbols. This, of course, 


ROBOTS, MEN AND MIND 
, S 


30 
makes for th 
history aS Comp 

Second, actual tri 
trial and error in concep 
tute experimental actions: 
thought. : 

Third, symbolism makes true or Aristotelian purposiveness 
possible, The future goal is anticipated in its symbolic image and 
so may determine present action. 

Fourth, the symbolic universes created by man gain autonomy 
or, as it were, a life of their own. Symbol systems, so to speak, 
are self-propelling. They therefore have an autonomy or inner 
logic of development. Myth, Renaissance painting from Giotto 
to Titian, music from Bach to Richard Strauss, physics from 
Galileo to Bohr, the British Empire, or the evolution of Indo- 
Germanic languages—they all follow their respective immanent 
laws, which are not psychological laws that characterize mental 
processes in their creators. 

This is the reason why, by and large and neglecting transitions, 
we find three great realms or levels in the observed world: inani- 
mate nature, living systems, and the symbolic universe (culture, 
Hegel’s objective mind, T. de Chardin’s noosphere, Sorokin’s 
meaningful superorganic realm, etc.), each having its character- 
istic immanent laws. 

Of course, distinction does not mean absolute gaps, but rather 
emergence from lower to higher level. In these times of molecular 
biology, it is hardly necessary to point at intermediates between 
nonliving and living, although the cell does remain the simplest 
system known which exhibits the full repertoire of life functions. 
On more familiar grounds, we have rather good series leading 
from amphibia to reptiles and mammals; nevertheless these classes 
make good Sense, Similarly, we would negate developmental 
psychology, both in Werner’s and Piaget’s sense, when claiming 
an unbridgeable gap between biology and symbolism, biosphet? 
and noosphere, or whatever expression we choose. But just in 
order to look for development : . : 

lent and evolution, precursors, trans? 
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tions, ancestry and so forth, we must first put our concepts in 
order and elaborate what is specific of each. 

The autonomous laws of certain symbolic universes—those of 
discursive symbols—lead to a fifth consequence. The system wins 
algorithmic properties. An algorithm is a system of symbols, con- 
nected according to pre-established rules. One may take elemen- 
tary algebra or any kind of mathematics as example, but also 
vernacular and technical languages. Given a suitable set of sym- 
bols, i.c., a vocabulary, and given suitable rules of the game, a 
grammar, symbols can be handled as tokens of the things they 
represent. Then, to quote the famous dictum of Heinrich Hertz, 
“the consequences of the images will be the images of the conse- 
quences.” In somewhat different terms, the algorithmic system 
becomes a calculating machine, as conversely every calculating 
machine is materialization of an algorithm. Suitable data being fed 
in, the machine runs according to pre-established rules, and 
eventually a result drops out which was unforeseeable to the 
individual mind with its limited capacities. This is the essence 
of mathematical reasoning, prediction in science and control of 
nature in technology. 

Sixth, there are, however, gloomy aspects of symbolic uni- 
verses. The conceptual anticipation of the future which allows 
for true purposiveness at the same time creates anxiety, fear of 
future and death, unknown to animals. 

Owing to their immanent dynamics or laws, symbolic systems 
may become more potent than man, their creator. Then symbolic 
entities—status, nation, society, party, what have you—may govern 
man and human behavior more strongly than biological reality or 
organismic drives. This is the basis of the most sublime achieve- 
ments of man; it is also the cause of all the follies of human 
history. Thermonuclear bombs are not only the ultimate weapon 
but the ultimate of symbolisms run wild in science, technology and 
politics. 

If a clash arises between biological drives and symbolic values, 
or between contradicting symbolic worlds, then, for the individual, 
the situation of neurosis arises. Neurosis is not simply suppression 
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ens the same applies to societies. As has already been 


said, conflicts and wars are not at the biological level of SurVival 
and struggle for existence, they are a Clash between ideologies or 
symbolic worlds. More precisely, we we an hear of verbal 
magic hypostatizing words—nationalism, iree am erprise, commu- 
nism, confessional dogma or whatever else, which at best mirror 
certain aspects of reality, and at worst are completely unrealistic 
—into specious realities, by the well-known and pernicious pro- 
cess of reification of concepts. 

“Thus man has to pay for the uniqueness that distinguishes 
him from other beings. The tree of knowledge is the tree of 
death” (von Bertalanffy, 1956). 

Thus symbolism is the very basis of human nature and the 
human predicament. All specifically human behavior, achievement, 
work and suffering can be expressed in terms of symbolic ac- 
tivities. 

To make it a holy Seven, let us add what is possibly the pro- 
foundest result of symbolism. It creates the “I” and the “world.” 
Immediate experience, such as perceptions, feelings, acts of will, 
is momentary—dominating consciousness at one moment and 
gone the next. The past, in the experience of animals, consists 
of traces left from conditions that influence subsequent behavior, 
ibsken Gi vague after-images Se past perceptions. Only with 
symbols make Beas _Universe” arises. Only denominating 
Oily: then do es Shen? eae into persistent objects 
thereby Boman anc’ tuture exist in their symbolic stand-ins, 
part of the orga a fee See In this way, the past becomes 
A ein ba hic ee es and the future, the not-yet-exper” 
So can determine is oa — of its symbolic stand-ins, and 
consistency of the eae oo - Symbolism makes for the 
schwebt, befestiget in d erse: Was in schwankender Erscheinung 
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around and the experiencing self—the It, Thou, and [—differenti- 

e from the stream of experience; the ego barrier is established. 
This process can be followed in the individual development of 
the child; in the anthropological development from myth to ob- 
iective” knowledge; in its partial reversal in psychopathology. 
From a syncretic stage (Werner) ® or state of adualism (Piaget) 
and passing mythical and magical worlds, eventually the separation 
of world and self is established (cf. for example Werner, 1957; 
Piaget, 1959; Cassirer, 1953-57; von Bertalanffy, 1964a, 1966a; 
Arieti, 1965).? 


Some Thoughts on the Evolution of Symbolism 


As already said, the distinction of animal and symbolic behavior 
does not mean that they are separated by an empty gap. As 
there are intermediates between nonliving and living nature, so 
we also have to seek for the evolution of symbolism. By and 
large, the notion of emergence appears to be correct: each level 
of the universe—atom, molecule, cell, organism, society, symbolic 
universes (with any number of interpolated levels)—-has its char- 
acteristic properties and laws which cannot be simply derived 
from or reduced to those of the respectively lower level; in every 
plane there is also a gradation from lower to higher, and we 
can understand it, not by reduction pure and simple, but by 
adequate expansion of our conceptual schemes. 

Concept formation and symbol formation are problems for 
the psychologist. However, the biologist is entitled to ask how this 
remarkable and unique feature of Homo sapiens has evolved. The 
answer lies somewhere in the 500,000 years separating Heidel- 
berg man from us, and inferences drawn from developmental 
Psychology, cultural anthropology and psychopathology are neces- 
sarily speculative. No ready-made answer is available, but some 
considerations may be offered. 

_As in all evolutionary problems, one has to be careful to 
distinguish parallel development and true ancestry. The problem 
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Similar considerations apply to the problem under considera. 
tion. Strikingly resembling behavior patterns often appear at the 
three major levels, that of innate behavioral mechanisms, of 
learned reactions, and of symbolic activities. There is, for example, 
little difference between many rituals in animals and man. A fish 
or bird “showing off” by exhibiting its colors, going through a 
series of menacing postures and gestures, etc., indeed does the 
same as the owner of a new Cadillac running it 90 m.p.h. Glitter 
and menace are understood by both fish and man. We also shall 
not err in saying that motivation—drive or “primary process” in 
psychoanalytic parlance—is the same: showing oneself as big, 
powerful, virile and the like. But of course, Cadillacs did not 
evolve from animal coloration or plumage. It is essentially the 
same when Skinner stated that certain results of instrumental 
conditioning give rise to “superstitious behavior” in pigeons, and 
Henry (1964) ridiculed him for the naiveté of such comparison. 
For rain dances and similar rituals of course are based on am 
xa structure of religion, beliefs, social organiza- 
ni eae nce ae we have the problem in a nutshell. Sym- 
“resolved on : secondary process,” cannot be “reduced or 
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and modern conflicts, rather than following blind aggression, are 
results of ice-cold calculation (or so it is claimed; we should 
not forget fixed ideas and outright schizophrenic thinking in 
international politics). But, by the same token, war would be 
biologically impossible except for the instinctual possibility of 
intraspecific aggression (Lorenz, 1966). Furthermore, “killer” 
species also have inbuilt mechanisms inhibiting intraspecific mut- 
der, e.g., the well-known example of the wolf who, when van- 
quished in combat, presents his enemy his weakest part for 
the kill—and just by doing so, evokes a “chivalrous” instinct 
inhibiting the victor’s final snap. In contrast, unarmed species 
like meek pigeons, which under normal circumstances would not 
hurt each other, ruthlessly kill the vanquished under artificial 
conditions of crowding because of the lack of inhibitory mecha- 
nisms which did not evolve because they were unnecessary in 
normal wild life. This also is the danger of the man with the 
gun or the atom bomb; there is no instinctual inhibition to murder 
en masse by unbiological devices, while the same individual, with 
his natural weapons of fists and teeth, would not “hurt a fly” 
and even less a child. 

Furthermore, the higher symbolic level or secondary process 
would not even be possible except on the basis of primary pro- 
cess, of the unconscious and its neural equivalent. Lorenz (1959) 
has emphasized the “ratiomorphic” character of reflex and instinct 
action. Even a completely unconscious process, such as size con- 
stancy in perception or grasping an object, presupposes an enor- 
mous amount of “calculation,” of feedback, the play of a “neural 
computer” of fantastic complexity. Only a minute part of the 
brain’s “calculations” becomes conscious or “secondary process.” 
This “ratiomorphic” feature is the reason for the anthropomorphic 
error, instinctive behavior (think, for example, of wasps paralyz- 
ing caterpillars by the most delicate injection of venom near the 
appropriate ganglions to prepare them as food for the young) 
appearing “as if” it were intelligent and directed by foresight of 
the goal; which, of course, it is not. Contrariwise, the “ratiomor- 
phic” structure of behavior and the brain as calculating machine 
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route work much more perfectly and smoothly than their 
human counterparts. Or technology, man the Homo faber8 With 
few exceptions—the wheel, the cracking of atoms and Space flight 
—nature’s technology surpasses that of man—to the extent that 
the traditional relationship between biology and technology was 
recently reversed: while mechanistic biology tried to explain 
organic functions in terms of man-made machines, the young 
science of bionics instead tries to imitate nature’s inventions 
Only in one respect, there is that mysterium tremendum et fas- 
cinosum: that a biologically inferior and helpless organism in 
the unique way of symbolic activity transcends and vanquishes 
nature and evolution. Symbolism, if you will, is the divine spark 
distinguishing the poorest specimen of true man from the most 
perfectly adapted animal. It is the differentia specifica of Homo 
sapiens, just like any taxonomic difference distinguishing one 
species from another. Here is a fundamental problem for psy- 
chology; the development of a human psychology depends on it. 
As I said, I don’t have—and nobody has—an easy solution. 
A goodly number of precursors can be enumerated without 
difficult » Material that can be used for symbolic purposes. Animal 
tituals as precursors of experiental symbols have already been 
mentioned. For the evolution of cognitive symbols, apparently 
ae glorified gestalt perception is Prerequisite: Insight or seeing 
8S together which were Previously unconnected (cf. Lorenz, 
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nected, and has brilliantly followed it up from the ape Sultan 
to Archimedes and beyond. Unnecessary to Say that such pro- 
cesses, and symbol formation in general, are largely at the uncon- 
scious level; as a rule, conscious js only the application of an 
already existing symbol machine or algorithm with, of course, 
all possible intergradations, 

The decisive step seems to be that man, in one way or the 
other, made an image of things apt to be their representative. 
It is probably not so important whether this was a graven image 
—such as the paleolithic carvings of animals—or an acoustic 
image—the first word of Tepresentative language, But it was de- 
cisive that man, in some way, dissociated something from himself 
Which was to stand in for something else. As the Bible very 
appropriately says, Adam began his career in Paradise by giving 


successful hunting, Something like this must have happened in 
the remote past of man: some creative act imitating things in 


‘nemy or animal hunted; and everything done to the copy in 
Magical practice was done to the original. Furthermore, there 
was No ego boundary, to use the Psychiatrist’s expression: world 
outside and self were not yet differentiated; everything, in ani- 
Mistic experience, was part of the soul or self. Only slowly the 
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ver and Lae in the literal sense of making things or 
a ‘which cae become stand-ins for some perceptual com- 
plex, subsequently could be separated from the producer, and so 
started the process of symbolic representation. It seems rather 
cogent to presume that objectification in both senses—the psycho- 
epistemological and the practical—were closely connected. Objec- 
tification in the epistemological sense—i.e., the differentiation of 
objects and subject from a primary adualistic experience—certainly 
was not achieved without symbolic labels or markers attached 
to certain complexes in perception. But this presupposed making 
things as markers or labels, be it an acoustic utterance connected 
with some perceptual complex, or a visual or tactile image imitat- 
ing the object—the enemy, the beast hunted, the primitive deity 
—which again in some way was identical with the image. 

I know well how insufficient all this is but this precisely shows 
the enormity of the problem. Indeed, here we have the key prob- 
lem of human psychology as distinguished from the psychology 


of rats and cats; and I could do no more than hint at some 
questions and ideas. 
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progress—in the high cultures arising in the river valleys of Meso- 
otamia, the Nile, Indus, and China—was rapid in terms of the 
geological time scale. And it became a torrent when (to introduce 
expressions I used elsewhere) “verbal magic,” which proved to 
be ineffective, was replaced by highly efficient “magic of the 
algorithm,” which is commonly known under the name of science 
—prediction and control of events by organized symbol systems. 

Every theory proves itself only in its application to concrete 
cases. This has been attempted with respect to various problems 
of normal, pathological and applied psychology (cf. von Berta- 
lanffy, 1965a). Here I choose a problem which certainly is very 
timely: the problem of human values. 


Theories of Value 


There is no good in denying that our time is one of nihilism in 
Nietzsche’s sense—of breakdown and devaluation of values, feel- 
ing of meaninglessness of life and human endeavor, manifesting 
itself in a spectrum from silly fads to crime and mental disease. 
Just because traditional values have become problematic, there 
is a frantic search for new ones and for a basis of values in 
general, which was alien to periods when a value system—the 
Christian, that of the British gentleman or of scientific perfection- 
ism, as the case may be—was taken for granted. It seems a fair 
working hypothesis (Weisskopf, 1959) to distinguish three major 
theories of values: the naturalistic, the humanistic and the onto- 
logical. None of them—to anticipate the result—appears to be 
Satisfactory. 

The naturalistic theory of value is based on science or rather 
scientism. In one way or the other, the maintenance of the indi- 
Vidual, the survival of society or species, the greatest happiness 
of the greatest number appear as ultimate value. Obviously, every 
healthy animal has an instinct or drive for survival, and in gre- 
Sarious animals there are instincts for survival of the group. 
But, just because this is a general biological principle, it has 


“= 
ROBOTS, M 


MEN AND Minpg 
40 re 
. ecifically human values expresseq in th 
nothing to do with — beautiful and good, leading to vie 
traditional trinity of the = : % 
) ence. art and religion. 
culture, agers the biological roots of human values are 
Salartapen att J. H. Muller has aptly ee this: 
Since the higher values are usually given a high meta- 
physical or religious sanction, it 1s worth observing that they 
require no such sanction. Like the simple goods of physical 
well-being, they are intrinsic goods, good for their own 
sake. And since, as capitalized abstractions, the Good, the 
True, and the Beautiful are apt to seem highfalutin’ in an 
age of business and technology, it is well to stress their 
homely origins. The Good is rooted in the fact that man 
is a social animal, naturally gregarious, whose “soul” may 
come from God but in any event can come simply from his 
relations with his fellows, and his natural desire for their 
esteem; his very self is a social product, or itself a society, 
which becomes self-conscious only as it becomes aware of 
other selves. The True is rooted in natural curiosity, the 
desire of all men to know something about whatever they 
are interested in, whether the workings of an engine or of a 
universe; the most abstruse concepts of science and phil- 
Osophy grow out of simple fondness for observing the out- 
of-doors. The Beautiful is rooted in the esthetic sense and 
creative impulse common to all men, and apparent even in 
the hard-headed man who thinks Art is effeminate; when he 
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It is rather trite to say that culture and civilization cannot be 
accorded an unequivocal biological or survival value. By no 
stretch of imagination can Athenian sculpture, Renaissance paint- 
ing or German music be ascribed survival value for the societies 
concerned—Periclean Athens, which soon succumbed to the 
brute Lacedemonians in the Peloponnesian War; Renaissance 
Italy with its political turmoil; or Germany with its awful little 
tyrannies in the times of Bach and Handel. So far as science is 
concerned it has, of course, made man the dominating animal 
on earth, but we have not seen the end. It is up to purely 
subjective sentiment whether automobiles, television, general edu- 
cation and so forth outweigh napalm, thermonuclear war and 
famine following the population explosion. 

Because they are rooted in instincts of a moderately social 
species, the Golden Rule and similar precepts are common ground 
of morals among most different peoples and cultures. But, by the 
same token, the naturalistic proposition becomes problematic in 
more advanced forms of human society. Take, for example, the 
Hippocratic oath of the physician, indubitably a sublime moral 
precept. It was a most appropriate maxim in Greece in 500 B.c., 
that is, in a sparsely populated and cultivated country. But to 
What extent is it useful or even moral when modern hygiene and 
medicine, prolongation of life span, etc., lead to multiplication of 
human misery? It is Christian ethic to accept even the humblest 
human brother; but to what extent is the modern care for the 
retarded, the feeble-minded and even the criminal useful and 
moral, as we know, as well as any scientific fact, that the result 
will be deterioration of the genetic pool of the human species— 
breeding future generations of morons and crooks? Who tells how 
to apply the yardstick of preservation of life, survival and ad- 
vancement of the species? American belief in progress, plumbing 
and democratic equality only glosses over a terrifying problem. 

The interesting point about naturalistic values is that they are 
not human values at all, that is, not values specific of Homo 
Sapiens. The so-called “highest ethical values”—‘“the love of the 
Mother for her child and the man for his mate, the willingness 
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verbalizations of the instincts of social animals. 

This has the fascinating consequence that popular value con- 
cepts are turned upside down. For example, Kant’s Categorica) 
Imperative, commonly considered as a stern moral of duty, actu. 
ally is a verbalization of instinct. For it is the definition of instinct 
that the maxim of one’s behavior can be made into universal 
law; and natural selection sees to it that instinct, as a rule, is 
preserving the species. Upgrading this into the symbolic level 
makes for a morality of conformity (as it historically nourished 
the “subject’s spirit” in old Prussia and in Kant himself) but 
is inapplicable to human achievement. Neither Caesar’s or Napo- 
leon’s, nor Christ’s, St. Francis’ or the Buddha’s behavior could be 
made into universal law without disrupting society; but precisely 
such were the motive forces of history. 

According to Puritan theory—of the New England, Kantian 
and Freudian variety—man’s nature is essentially bad and de- 
praved: man, the born aggressor and rapist, his savage drives 
precariously controlled by a supernatural factor: grace, reason, 
superego. It is a romantic and arrogant vision of man as a proud 
ca ‘ See a ferocious aggressor and insatiable Don Juan, 
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be saved by faith alone. According to Maritain—admittedly not 
an impartial witness—‘“Luther yields to the forces of instinct, he 
becomes subject to the law of the flesh, following a progress 
which we may be permitted to remark in the series of portraits of 
him, the last of which are surprisingly bestial” (p. 11). Conse- 
quences of such belief are such lovely maxims of Luther’s as 
“the work and word of God tell us clearly that woman must be 
used for marriage or prostitution”: “let them live, so long as 
they bear, they are made for that”; or “reason is the devil’s 
whore eaten by scab and leprosy who must be trodden under 
foot and destroyed, she and her wisdom” (quoted in Maritain, 
l.c.). In fairness, it must be said that some of this is not un- 
paralleled in Catholicism, as in St. Jerome’s disapproval of bath- 
ing for virgins and advice of deliberate squalor not to distract 
saintly men. 
The point is that les extremes se touchent: fervent supernatural- 
ism arrives at the same bestialization of man as the zoomorphism 
of scientism; while this is not contained either in the original 
teachings of Jesus, St. Thomas’ balance of man’s two natures, 


or in objective exploration by modern science. 
The ethologist, in fact, comes to a different view 

inal nature is not so bad after all. His instinctu 
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The Unworkable Altar 


But man’s original sin was precisely what the Bible says jt Was: 
eating from the tree of knowledge; that IS, iN modern Parlance. 
invention of symbolic universes. This made man both better and 
worse than other species with their inbuilt drives and controls. 
This opened up his tremendous history from cave shelters to sky- 
scrapers, from fetishism to Freudianism, from paleolithic painting 
to pop art. As already said, it did not change man’s instinctual 
equipment. And man became the enormously dangerous beast 
he is precisely by the clash between instinctual and symbolic 
worlds, by using techniques of symbolic Manipulation for ageres- 
sion. Here again, the Bible is right. The first murder—Cain slaying 
Abel—was not a fratricide from instinctual drive; it was a fight 
about an unworkable altar—a symbolic artifice which would not 
work on Cain’s part. For this reason—not because of instinctual 
sibling tivalry—Abel was slain by Cain. And from that moment 
to the present day mankind have Slaughtered each other for 
unworkable altars; that is, for symbolic contraptions—nation, 
religion, dynasty, democracy, communism, whatever you want— 
creaied by man’s so-called reason and lending a changing foil 
i intergroup aggression which, without the symbolic super 
‘ Se would have remained a comparatively harmless a 
as = a Paradox: not the law but the lawbreaker is tes 
ase N is more than a gregarious animal. The 
~_.°t two theories of value need only brief comment. © 
ofthe human individ genet in the notion of se realto 
| Seon viual. A most attractive post-Renaissance I" 
_ Temember that there have been societies wher¢ 
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was not an ideal: for example, the medieval, the orthodox Com- 

munist, the Zuni Indians after Ruth Benedict. And, without 

qualification, it is a two-edged notion: The great criminal or 

dictator may claim to be realizing his potentialities just as does 

the decent fellow or the creator in art and science. And there 

seems to be something more than self-realization of the human 

individual. Again borrowing a clever phrase by Koestler (1964), 

there certainly are more easy and comfortable ways toward 

self-realization than investigating nucleic acids—or, for what : 

matter, service and sacrifice for any sort of idea. ) 
It is this supra-individual aspect the ontological theory brings 

to the fore. But speaking of human essence is Platonism and 

hardly acceptable to our skeptical ways of thinking. We form a i 

certain idealized concept of man, call it his essence—and presume 

that in some way it has or should have existence. This is reifica- i 

tion of concepts—a very dubious procedure indeed, notwithstand- i 

ing all sympathy we may harbor for existentialism and its under- i 

standing of human predicament. Pe 


How are “authentic” and “non-authentic” symbols (Ti ich ay 
be distinguished—except by a value decision already taken? 
The swastika was just as authentic for many True Believers as 
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hard to understand. Symbolism is what elevates Man oye IS no 
the highest animals. Proud of this achievement, it ig Aaa, 
man was inclined to take symbols for things, Taking * lb 
for things—this is not only primitive magic, it is aj : mal 
philosophical language is called realism of concepts, Plat, % 
concepts or ideas not only as good but as superior Teality. and 
the long struggle about the universals during the Middle 4 €8 ig 
in modern terms, nothing but a dispute about what symbols Pa 
or mean. 


God Becoming Aware of Himself 


So, it seems to me, little is left of conventional theories of value, 
It appears that there is a fourth which is tolerably free of ob. 
jections. I will call it the symbolistic theory. It is not anthropo- 
morphism or self-glorification to assert that there is a scale of 
beings and of values in nature. We do not overlook man’s miser- 
able and atrocious aspects when we say that he is somewhat more 
than a bedbug. The scientist can say, by quite objective criteria, 
that Homo sapiens is the highest product of terrestrial evolution. 
The mystic says essentially the same when claiming evolution to 
be God becoming aware of Himself. This is old mystical wisdom; 
Teilhard de Chardin has only given it a modern, and not neces- 
Sarily the best expression. Only then, evolution and history are 
more than a tale told by an idiot, full of sound and fury, signity- 
ing nothing. 
_ Hf this is so, man’s achievement obviously is not in the organic 
lines; many animals are prettier, faster, stronger and 38 forth 
Man’s monopoly is just what we have tried to define —his se 
bolic activities and universes, ” 

What is Specifically human is not the “highest ethical values 
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of the naturalist, but the sublimation of sex into the deep under- 
standing of matrimonial love, of the motherly tenderness of a 
itch into Christian piefa or caritas, sacrifice not for the family 
or tribe but for things more intelligent than the tribe, small or 
large, usually is. But these, each and every one, are symbolic 
superstructures created above the instinctual level. 

If so, we have to understand the system of values as a symbolic ) 
universe, With the basic criteria common to all of them. That is, | 
in our terminology, values too are freely created; or, in a term | 
more usual in value theory, are freely posited. It is understandable | 
that these chosen or posited values are partly taken from the bio- 
logical repertoire. That is where universal human values come 
from: individual happiness, survival of the species, the Golden . 
Rule, the Categorical Imperative. They are universal because H 
stemming from “the common structure of man and the common H 
requirements of social existence in the social world” (Muller, 
1960, p. 47). But man can also choose differently—and does so_ 
in suicide and martyrdom. The martyr is a being who chooses 
values overriding biological survival and the accepted symbolisms — 
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one of the a one can easily follow from the 5 
Dignity oe pee itled by the Renaissance mystic, Picy a, 
ful Oration so entitle y ; eens ee Melly 
-andola, to Kierkegaard and contemporary existentigj;. 
ae Pico tells, God had pre-empted al] trea. 
ee a dnites i the world, having given them, win 
archetypes and niches in the ie , o : a em, With 4 
rigidly determined nature, eee ey ARENAS. 2 angels. But 
man was created with the highest of gifts, as a being neithe, 
earthly nor heavenly, mortal nor immortal, but endowed with 
free decision. So he may become a vegetating plant, a rapacioy; 
animal, or an angel and son of God. 
This is spoken in individualistic terms. But the same line of 
thought also carries in society and the problems of our time. 
Some years ago I was impressed by a booklet by Dr. Chester 
Barnard, past president of General Electric, the Rockefeller and 
National Science Foundations, which was a lecture on business 
morals (1958). In the course of a long executive career, Barnard 
said, he had observed a strange phenomenon. A business, cor- 
poration and the like has to make decisions not only at the 
technical and legal levels but also of a moral nature. But then, 
it turns out, the principles of traditional ethics, such as the Ten 
. Commandments or the Golden Rule, offer no guidance. Barnard 
aii tells of a conference on a Just and Durable Peace, held in 1944 
under the chairmanship of Mr. John Foster Dulles, The theo- 
‘a {| logians, he Says, were talking in terms of a nomadic society 
i | of sheep, lambs and shepherds. The economists proceeded from 
i i artificial assumptions on maximation of profit, neglecting the 
a | Seay Se as auc and the entrepreneurial functions. The 
except in RE ighly loquacious but singularly inarticulate 
presumably innume eis So the ineptitude of this conference—and 
tional morals 9; Table others—was in the fact that while tradi- 
sives precepts for the behavior of the individual, 
or the behavior of complex social organizations. 
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where it would be immoral, from the standpoint of responsible 
representative behavior, not to me things immoral and even illegal 
from a personal point of view. 

Barnard’s problem, of course, is by no means new even though 
couched in modern terms. It is the old problem of Machiavelli’s 
precepts to his Principe, of the immoralities and atrocities which 
Machiavelli recommended but as law-abiding Florentine citizen 
and decent human being would not have committed himself. It 
is the problem of the ius gentium or international law tossed around 
since the jurists of the seventeenth century and still unsolved by 
the United Nations: that the individual in a society is bound 
by moral and legal rules and can be policed and prosecuted if 
he breaks them, but that the same is not applicable to social 
entities. 

This is the natural history of twilight figures like Richelieu’s 
Father Joseph, the infamous Grey Eminence of whom Aldous 
Huxley (1941) drew that extraordinary portrait: a saintly man, 
without ambition, ascetic, abnegating himself and renouncing 
any claim to fame or glory; and at the same time serving his 
Leviathan—called France in this particular instance—with incred- 
ible ruthlessness, with the foulest imaginable tricks, cold-bloodedly 
sacrificing an untold number of victims at his Moloch’s altar 
in the crucible of the Thirty Years’ War. With variations (who 
wouldn’t remember Sophocles’ Antigone), the same theme has 
been played over and over again in history; leading to such bur- 
lesques as the “Catholic King” of France warring “The Most 
Christian Majesty” of Spain, with respective prayers and Te 
Deums sung to the same Almighty for successful slaying of the 
“nemy; and to their modern counterparts. 

Coming back to Barnard, we can define the problem more 
Clearly. We remember what previously has been said about sym- 
bolic structures as basic of human culture, their autonomous 
development, and their capability of putting man into the unfor- 
tunate position of the Sorcerer’s Apprentice. In legalistic terms, 
according to Barnard: Social systems such as corporations and 
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the like are 
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then the moral concepts applying to social systems are oe : 
from those applying to individuals. So organizations can do ee 
actually do with impunity migny things which would be “ieee 
and punishable in the individual, and conflicts naturally arise 
between the moral values in the individual and in the superordin 
ate social sphere. Incidentally, Marx was perhaps more Se 
. cacious than the champions of Free Enterprise, with Sen 
| simple-minded cops and robbers, white and black Philosophy of 
good Free World and bad Communist guys; recognizing that 
fault is not so much in the moral depravity of “capitalists” as i; , 
in the system, that is, in the structure of superordinate entities, 
. Here we have at least a partial answer to Nietzsche’s Revalua- 
tion of Values and his question why traditional values and ideals 
have proved to be inadequate. The nihilism Nietzsche found in 
He our age would mean not so much that traditional values have 
pie eri as that a value system necessary for our complicated 
Pik Sete Pa yet evolved. The traditional ethical codes 
ii Sled duis oo behavior, but none for those complicated 
) not human beings Sar ae where the dramatis personae ate 
TE individuals, by ridiciin 4 i = entities acting as if they were 
ae colossal social structures of : os leh Baton. OP ergh ” 
t States to mankind as a “ PASS businesses to national 
| a Romadic bronze- whole—with the ethical concepts of 

like operating an Sa eae) of three thousand years ago '8 
man. At the same time aie with the technology of a bush 
hotwithstanding its long hist comes clear why this oil 
© Teason is simply that ory—has become acute in our perio? 
never before was the individual S° 
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af higher social entities and, at the same time, safeguard the 
-ndividus al from being devoured by the social Leviathan, 


enter the Professor 


1 would like to close on a somewhat lighter note, by a tribute to 
that slightly ridiculous figure, the professor. Our society certainly 
keeps him in his appointed place in the human pecking order: he 
definitely ranks below the manager of the five-and-ten at the 
next street corner, not to speak of the medical practitioner as 
modern shaman, second-rate television starlets, fashion models 
or boxers; with the possible exception of the case when he helps 
in creating the superbomb or invents a particularly efficient adver- 
tisement for deodorants. There is not much to boast about. 
However, he has a secret vengeance. Ideas do move matter; 
and in a sense professors are the hidden marionette players of 
history—those who create world views, values, problems and solu- Hf) 
tions; in short, that symbolic backdrop against which every scene Hy 
of the great drama of history is enacted. 
The way nobleman and serf felt and experienced themselves 
in the Middle Ages was invented by the professors of the time— 
that is, the Fathers of the Church. The Renaissance, which literally 
created a new man, was the work of professors, even though 
Ary, Were not called so at the time: of Leon Battista Alberti, the 
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You, the reader, may wonder about that old-fash- 
ioned term “natural philosophy” in the title of this essay. Is it 
not the hallmark of modern science that it got rid of obsolete 
philosophy? Have modern positivists—including the Vienna School 
where I myself started more than forty years ago—worked in 
vain and am I going to reinvoke the ghosts of metaphysics? Do 
I wish to revivify medieval superstition in the age of nuclear 
physics and molecular biology? 

A slightly mischievous answer would be that science and phil- 
osophy never got rid of metaphysics and that the metaphysics 
of positivism is a particularly naive and superficial one, as we 
had the opportunity to observe with regard to the myth of robot 
man. However, I have a somewhat deeper motivation, Science, 
starting with Newton’s magnum opus, which carried the title of 
“Natural Philosophy,” has two aspects. One, of course, is the 
€xplanation and control of happenings, and this is alone what 
distinguishes science from moot speculation. But there is also 
the other viewpoint, namely “natural Philosophy.” Any theory of 
wider scope implies a world view. If we are speaking of the 
Copernican revolution, it was not only a question whether the 
orbits of the planets were calculated somewhat more exactly 
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or of general interest to the ~ opting except perhaps for 
astrologers in their shady business. at we mean by the Copernj- 
can revolution is the tremendous change in the W orld outlook. 
putting man from his safe niche in the “reas of the UNiverse into 
the infinities of space. In the same sense, any major development 
in science changes the world outlook and is “natural philosophy” 
or “metascience,” to use a modern expression. 

So far as the word “new” is concerned, new sciences were 
invented quite a number of times. Typical of human predilection 
and predicament, the first Scienza Nuova was that of artillery, 
according to the title of a book by Tartaglia in 1537. In 1638 
followed Galileo’s New Science of Mechanics; in 1725 the New 
Science of Giambattista Vico, roughly corresponding to what 
nowadays we would call a theory of history. These are illustrious 
predecessors, and it is not very original to say that our time is 
one of a new Scientific Revolution. 

However, I shall not talk about particle physics, molecular 
biology, automation, atomic bombs or astronautics, which come 
to mind as foremost marvels of modern science. Rather I am 
going to discuss a reorientation of scientific thought, less well 
known and publicized but perhaps even more “revolutionary” in 
the Jong run. Assuredly, it is still in an early stage, insufficient in 
its expression, far from the exactness of the conventional “hard” 
Sciences; nevertheless, there are developments in which all sciences 
—from physics to sociology and history—in some way appear to 
converge. 
ave world view of yesterday, the so-called mechanistic uni- 
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current theory of evolution, life proceeded to higher forms by way 
of random mutations and selection in equally accidental changes of 
environment. By another unexplainable accident, mind and con- 
sciousness somewhere arose as an epiphenomenon of the evolu- 
tion of the nervous system. In the same sense, human personality, 
according to behaviorism and psychoanalysis, was a chance 
product of nature and nurture, some small part being played by 
the hereditary equipment, and a large part by accidental events 
in early childhood and subsequent conditioning. Human history, 
finally, was one damned thing after the other, without rhyme or 
reason, according to a famous dictum of the historian H. A. L. 
Fisher, emulating Shakespeare’s Cosmic Idiot. 

Now, it appears, we are seeking for another basic outlook—the 
world as organization. This claim—if it can be verified—would 
profoundly change the categories of our thinking and influence 
our practical attitudes. 

Warren Weaver, co-author of information theory, has given 
this an oft-quoted expression (1948). Classical science, Weaver 
said, was concerned with linear or one-way causality, cause fol- 
lowed by effect, relations between two or a few variables. For 
example, the relation between one sun and one planet permits 
the stupendous calculations of celestial mechanics, but already the 
three-body problem is unsolvable in principle and can be ap- 
proached only by approximations. As psychologists, we may 
think of the S-R scheme, with the stimulus as independent and 
the response as dependent variable. Or else, science was concerned 
with unorganized complexity, that is, statistical phenomena as the 
outcome of chance events. The prototype is thermodynamics, e.g., 
the goings-on in a volume of gas. We cannot run after each of 
the innumerable molecules in the container, but their resulting 
average behavior is expressed in the second law of thermodynamics 
and its many derivatives. Similarly, statistical laws apply in ge- 
hetics, sociology—think of the forecast of the number of suicides 
or of car collisions over the Labor Day weekend—and man 
other fields. The insurance business is based on the fact that the 
number of car accidents, mortality and the like are predictable, 
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An atom is an organization (as Whitehead already knew). and 
the perplexities of present-day physics seem to derive from the 
fact that physicists have aiscovered a hundred OF so elementary 
particles but are still looking for laws of Organization.” Stryc. 
tural chemistry explores the organization of molecules from 
simple ones to intricate and still partly unexplained, high-molecy. 
lar structures encountered in the living world. Molecular biolog 
owes its triumphs to organizational concepts such as the Watson- 
Crick model of DNA, the genetic code, the order of Processes 
in protein synthesis, which widely surpass biochemical notions 
of a few years ago. 

In the life sciences, the same postulate appears under the title 
of “organismic biology.” As I have said for some thirty years, 
not without encountering strong resistance, the proper study of 
biology is “the order and organization of parts and processes at 
all levels of the living world.” Strangely, “organismic biology” 
is now hailed as new and a necessary complement to molecular 
biology (e.g., Dobzhansky, 1966; Dubos, 1964, 1967; Com- 
moner, 1961) without, on the American side, any mention of the 
present author, although his role is recognized everywhere else, 
including the U.S.S.R. and the East European countries (¢.g., 
Ungerer, 1966; Blandino, 1960: Tribifio, 1946; Kanaev, 1966; 
Kamarjt, 1963; Bendmann, 1963: Afanasjew, 1962), and 
nothing new has been added to his statements.® 

in sociology, Sorokin (e.g., 1966) has given the problem a lucid 
“Xpression, distinguishing “the microcosm of lawlessness” in unde- 

microphysical events (and nonrecurrent socio-cultur al 
phenomena), Statistical regularities in “congeries” of macrophysics 
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and psychosocial mass phenomena, and organizational laws, exem- 
plified by the organization of genes, but presumably also discover- 
able in socio-cultural systems. “Systems,” it may be safely said, 
is the most discussed notion in present sociology. : 

The same is true of technology and allied fields. The complexi- 
ties of modern technology and commerce have led to new fields 
and jobs going under the names of systems research, systems 
analysis, systems engineering, operations research, human engin- 
eering and others (cf., for example, Ackoff 1959; Hall, 1962; 
Boguslaw, 1965; de Hanika, 1965). These developments use 
concepts of general system theory (in the narrower sense), of 
cybernetics, information theory, game and decision theories, linear 
programming, queueing theory and others, and are connected with 
electronics, computer science, armament research, etc. 

Instead of militaristic or utopian examples, I like to quote a 
homely one: We cross the continent or ocean by jet in a few 
hours, in order to spend at least an equal number of hours in 
nerve-racking waiting at airports and being led around (though 
by a sometimes pretty stewardess) like a herd of cattle. With 
120-miles-per-hour cars and multimillion-dollar freeways it takes 
longer—and is much more dangerous—to go from one end of 
Los Angeles or New York to the other than in the days of 
horse-and-buggy. Many similar situations show the contrast be- 
tween a fabulous physical technology and a deplorable lack in 
techniques of organization. 

Thus the intricacies of modern life and technology have 
elicited a novel development, in industry, commerce and military 


enterprise, of “systems research.” Let us hear an exponent of 
Operations research: 


In the last two decades we have witnessed the emergence 
of the “system” as a key concept in scientific research. Sys- 
tems, of course, have been studied for centuries, but some- 
thing new has been added. . . . The tendency to study 
systems as an entity rather than as a conglomeration of 
Parts is consistent with the tendency in contemporary science 
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no longer to isolate phenomena in narrowly confined Con 
texts, but rather to open interactions for examination sind 
to examine larger and larger slices of nature. Under rs 
banner of systems research (and its many synonyms) i. 
have also witnessed a convergence of many more Specializeq 
contemporary scientific developments. . - » These Tesearch 
pursuits and many others are being interwoven into a COop- 
erative research effort involving an ever-widening Spectrum 
of scientific and engineering disciplines. We are Participating 
in what is probably the most comprehensive effort to attain 
a synthesis of scientific knowledge yet made (Ackoff, 1959), 
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Last but not least, the same trend penetrates into politics and 
management of national affairs. Political leaders ask for the 
“systems approach” to problems such as pollution, traffic con- 
gestion, crime control, health and urban blight, this being labeled 
as a “revolutionary new concept” and possibly “the only real 
solution to problems which are among the nation’s most im- 
portant and vexing” (Carter, 1966). 

Enough has been said to make clear that we have to do with 
a powerful force in contemporary thought and life. Of course, 
this is not to say that it is a brand-new invention. The historian 
of science always finds that the number of germinal ideas is 
limited and that they tend to reappear, spiral-wise, at increasingly 
higher levels of sophistication. For example, the three basic con- 
ceptions in biology, mechanistic, vitalistic and organismic, ulti- 
mately go back as far as to Democritus, Aristotle and Hippocrates, 
respectively; the Organismic idea can be traced to Claude Ber- 
nard, Goethe, Paracelsus, and further. In sociology, Sorokin 
(1964) has given a detailed historical survey up to modern 
times. But if we must avoid falling into the trap of “new Colum- 
bianism” (Sorokin, 1956)—congratulating ourselves on having 
discovered new continents which, in fact, were already trodden 
in the past—there is a difference between the Normans touching 
Vineland and the exploration of the continent. Similarly, it will 
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be fair to say that science only now has entered a stage permitting 
serious exploration of the new realm. 

Broadly speaking, the modern “systems” movement has three 
roots. One was the demand for a “general theory of systems,” 
posed by myself shortly after the Second War; the second, cyber- 
netics finding a powerful expression in Wiener’s book (1948); 
the third, the demands of engineering in complex production 
processes, man-machine systems, armament research and the like. 

We can summarize the motivations for what we may briefly 
call an organismic or system approach, in three statements. 

First—until recently, physics was the only “exact” science, 
that is, a consistent conceptual structure allowing for explanation, 
prediction and control of nature. More recently, the biological, 
behavioral and social sciences have come into their own and 
appear to demand new forms of conceptualization, models, laws. 
Thus a generalization of scientific concepts appears to be neces- 

sary. 

Second—in biology, the behavioral and social sciences we en- 

counter many phenomena which are not found in inanimate 

nature and for which no concepts were provided in the system 
of physics. We cannot speak of living things and of behavior 
except in a functional manner, that is, regarding their parts and 

Processes as organized in view of the maintenance, development, 

evolution, etc., of the system. This is not an anthromorphic pro- 

jection of the purposiveness of our own actions, a vitalistic or 
metaphysical prejudice; it is a simple fact of observation, a ques- 
tion which is asked—and empirically answered—vis-a-vis any 

Organ, structure, process, enzyme, hormone, or whatever the 

Object of biological research. On the contrary, to disregard or 

bypass this all-pervasive order is metaphysical prejudice. 

Organismic processes as a rule are so ordered as to maintain 
the system. But this makes no sense within the conventional 

Categories of physics. From this viewpoint, there is no difference 

between physical and chemical processes taking place in a living 

Organism and those in a corpse; both follow the same laws of 
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biologist and physician, however, there is a profound differen 
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organization? What does crackles or “norm” mean in Contrast 
to “disease” and “pathology”? Nothing, so far as laws of Physicg 
and chemistry are concerned and _mechanistic Philosophy ty 
adopted. But without these and similar nhotions there would | 
no science of medicine and indeed of biology. Moreover, con. 
ventional physics appears to be directly contravened or violate 
by what is going on in the living world. Physical processes follow 
the second law of thermodynamics, which prescribes that the 

proceed toward increasing entropy, that is, more probable states 
which are states of equilibrium, of uniform distribution and dis- 
appearance of existing differentiations and order. But living sys- 
tems apparently do exactly the opposite. In spite of irreversible 
processes continually going on, they tend to maintain an organized 
State of fantastic improbability; they are maintained in states of 
non-equilibrium; they even develop toward increasingly improbable 
states, increasing differentiation and order, as is manifest both in 
the individual development of an organism and in evolution from 
the famous amoeba to man, 

Similar considerations apply in the psychosocial sciences. Fur- 
thermore, in the biological, behavioral and socio-cultural fields 
events directed toward future goals appear to be prevalent. 
Physical causality provides no model for this; more precisely, 
goal-directedness and dependence on future events are declared 
to be unscientific phantoms or metaphysics. The essential point 
18 not that physico-chemical explanations are still lacking for 
many life Phenomena (as is unfortunately the case, but is increas- 
a pai by the Progress of research); but that the tradi- 
AS — of Mechanistic science do not suffice (or rather 

on nr. cupitical aspects. It appears, therefore, that a” 
ray the vies models and theory is needed adequately 

Thin’ sae lological, behavioral and social universes. 

We shall see Presently, there are conceptions emerg- 
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ing which appear to meet these demands. In contrast to the ee 
gressive specialization in modern science, this new sort of mode s 
is interdisciplinary; the same abstract model applies to different 
content, in different fields or disciplines. In other terms, phe- 
nomena different in content often show isomorphism in their 
formal structure. 

What we have said in the way of postulates is exactly what 
is taking place. New scientific disciplines have emerged which are 
expansions of the system of traditional physics, they are espe- 
cially concerned with concepts and models arising from the 
biological and behavioral sciences; and they are essentially inter- 
disciplinary, applicable to different fields. 

These developments are hardly older than some twenty or 
thirty years; no wonder they are far from the maturity of the 
“hard” sciences. It appears wiser to contemplate that it took 
some three hundred years—from the so-called terminists of the 
University of Paris in the thirteenth century to Galileo and New- 
ton—to arrive at the elementary laws of mechanics which now 
are in the reach of schoolboys; or that it needs a high-caliber 
historian of science to extract Kepler’s famous laws from the 
mixture of careful observations, creative intuition, and neo- 
Pythagorean fantasies in his work. We have to be patient if a 
new trend has not yet reached the maturity of physics considered 
paradigmatic by positivist philosophers. 

In summary: There are recent developments, loosely circum- 
scribed by the concept of system, which try to answer the de- 
mands mentioned. In contrast to the progressive and necessary 
specialization of modern science, they let us hope for a new 
Integration and conceptual organization. Speaking in terms of 
natural philosophy, as against the world as chaos, a new concep- 
tion of the world as organization seems to emerge. 

This development is indicated by the appearance of a bundle 
of new disciplines: general system theory, cybernetics, informa- 
tion, decision and game theories, and others. They differ in basic 
assumptions, models, mathematical techniques and intentions and. 
occasionally contradict each other. They agree, however, in being 
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In recent developments of “systems science,” two basic trends 
can be distinguished. For short, they may be termed the “mecha. 
nistic” and “organismic” trends. . 

The mechanistic trend is connected with technological, indus. 
trial and social developments, such as control techniques, auto. 
mation, computerization and their application for industrial, 
military, governmental, etc., purposes. The underlying theory jg 
essentially that of cybernetics, automata, computers and similar 
“hardware.” The enormous strides these developments have made 
are generally known and widely publicized, and so are their dan- 
gers. Improved control techniques, automation and the Cybernetic 
Society present novel problems to the individual and society, 
menacing unemployment, use of leisure time in automated society, 
the robotization of the human individual, new value problems 
in an economy of abundance instead of an economy of want, 
overproduction disposable only in the Orwellian way of war, and 
others. 

The organismic trend essentially starts from the trite con- 
sideration that “an organism is an organized thing”; and we must 
look for principles and laws concerning “organization,” “whole- 
ness,” “order of parts and processes,” “multivariable interaction” 
and so forth, to be elaborated by a “general system theory.” 

Aim and term of general system theory were first introduced 
by the present author after the Second World War (prior to 
heed Cybernetics of 1948). It soon turned out that a con- 
a, Cae: of Scientists in different fields had = 
Sielety tor na oe This resulted in the formation ae ; 
which ‘neral Systems Research, an affiliate of A 

I as published Yearbooks since 1956. 

a NS ae the late Heinz Werner has used the sod 
ponds with his Res Nevertheless, I believe that this cort 3 
Ons, and is able to provide a theoretic 


and the 


Toward a New “Natural Philosophy” 65 


framework for organismic-developmental psychology. For what 
was Werner’s basic idea? To arrive at psychological principles by 
way of comparison of children, adults, primitives, psychopatho- 
logical cases, microgeny of mental events, etc., with a sparkling of 
biological parallels. Generalize this somewhat more, as Arthur 
Koestler did in his Act of Creation, and you will see that similar 
problems and principles of organization, of progressive differen- 
tiation and the like appear in psychology, embryology, formation 
of the nervous system, cognition, sociological phenomena and 
many others. The quest of general system theory is to develop 
a conceptual structure applicable in various phases. 

The relation between these two trends deserves some clar- 
ification. 


Cybernetics and its Limitations 


The foremost modern systems science in the “mechanistic trend” 
is cybernetics, in its incarnation in technological marvels of servo- 
mechanisms and automation, in the application of cybernetic con- 
cepts to biological regulations, and in the social consequences of 
the Second Industrial Revolution. The interest in these develop- 
ments is well understandable and deserved in view of the role 
cybernetic systems, computers and “servos” of many kinds are 
playing in industry and modern life. Not infrequently, this has 
led to equating “cybernetics” with “systems theory.” This, how- 
ever, is a misunderstanding that needs correction. 

The basic concepts of cybernetics are those of “feedback” and 
of “information.” The minimum elements of a cybernetic system 
are a “receptor” accepting “stimuli” from outside as input; from 
this a message is led to a “center,” which in some way reacts 
to the message and, as a rule, amplifies the signals received; the 
center, in its turn, transmits the message to an “effector,” which 
eventually reacts to the stimulus with a “response” as output. 
The output, however, is monitored back, by a “feedback” loop, 
to the receptor, which senses the preliminary response and steers 


66 


ws ent 3 : | 
the subsequen tio” (Solfwert). 1S ODtamed. 
“target value (ovr 


» at <etem cn thaf avant 
action or tne system so Hiat eventually LOC 
acil - 


result, 2 
system 1S a SE oe ae 
J The function of the cybermenc am kUrte! deper 
received from outside and plying between receptor. 
hat is, on transmission of a something which 


ty 


self-regulating. 


“messages” 

ctor, t 
CS cad by minute quantities of energy but has 
“meaning” to the system. This “information turns out to be a 
novel physical quantity in comparison to conventional physical 
measures such as energy and mass. It is measurable in bits, ie, 
units of binary decision; and the equation defining information has 
the structure of negative entropy. 

This, in short, is the cybernetic model. It is realized in that 
simplest example, the familiar thermostat (with a thermometer 
as “receptor,” the output—temperature obtained—of the heating 
system fed back to the receptor and so controlling the further 
input of fuel); as well as in machines steering toward a goal 
(e.g., self-directing missiles) where the deviation from the target is 
received as message and, by continuous feedback, is progressively 
minimized so that eventually the missile hits the target. Cybernetic 
systems usually are of great complexity; but they can always be 
resolved into feedback circuits; the basic principle remains the 
same, even when fantastically elaborate arrangements of feedback 
circuits are superimposed. 

As is well known, the cybernetic model was found applicable 
to a wide range of biological regulations, subsumed under the 
term of homeostasis, i.e., maintenance of important physiological 
Parameters at a constant level. One of the simpler examples is 
otemy, the maintenance of body temperature in warm- 


ion, hormone levels in the blood are 
examples. Similarly, the maintenance of 
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impressively illustrates the interdisciplinary nature of the 
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cybernetic model, which, while originating in engineering and 
modern technology, covers a much wider field. The very same 
model, represented by a block or flow diagram, may be descriptive 
of, say, regulation in a hydrostatic machine, an electronic device, 
posture or movement in an animal; that is, the same formal struc- 
ture applies to systems that are totally different with regard to 
their material components, the forces applied, the functions per- 
formed, and so forth. 

At the same time, it is apparent that the identification of cyber- 
netics with systems theory is incorrect. The feedback model is 
only one, and a rather special, type of self-regulating system. 
The fact that feedback systems are of wide occurrence in the 
biological (and psychosocial) realm should not obscure their 
limitations. 

Obviously, the cybernetic model is still “mechanistic” in the 
sense that it presupposes a “mechanism,” that is structural ar- 
rangements as indicated above. In behavioral parlance, the cyber- 
netic model is the familiar S-R (or S-O-R) scheme, with the feed- 
back loop added to make the system self-regulating. In contrast, 
general systems (in the sense of general system theory, see 
pp. 69 ff.) are non-mechanistic in the sense that regulative behavior 
is not determined by structural or “machine” conditions but 
by the interplay of forces. 

Speaking in epistemological terms: while the prototype of un- 
directed physical processes is linear causality (cause A being 
followed by effect B), the cybernetic model introduces circular 
causality by way of the feedback loop, and this makes for the 
self-regulation, goal-directedness, homeostasis, etc., of the system. 
In contrast, the more general system model is that of dynamic 
interaction between many variables. 

Dynamic regulation precedes structural feedback. Consequently, 
“cybernetic” models particularly apply to “secondary” regula- 
tions, but “kinetic” models are required for “primary” regulations. 
Thus (speaking broadly), regulation of metabolism in the cell 
(€.g., in respiration or photosynthesis) is based upon a network 
of reactions in an open system; with progressive evolution, ever 
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For the same reason, a cybernetic system cannot be “self-oy- 

anizing,” that is, evolving from a less to a more differentiateg 
a To be sure, cybernetic systems provided with memory 
devices can learn, that is, change and increase their organization 
owing to information input. They cannot undergo processes of 
differentiation which require input of energy (and matter). In 
other terms, cybernetic systems can only increase in their entropy 
content and decrease in information content, information being 
partly converted into noise but not vice versa (Shannon’s Tenth 
Theorem). Anti-entropic processes presuppose the system’s being 
“open,” that is, transfer of matter and energy taking place. 

For these reasons, the cybernetic model is of great value be- 
cause of its interdisciplinary nature, the insight it provides for 
regulatory, goal-seeking and teleological behavior and the eluci- 
dation of many specific phenomena it affords, even when the 
systems in question are unknown or unidentified in their material 
Structure and contributing processes. It falls short of being a 
Sse theory. of systems, or Providing a new “natural phi- 
Osophy.” While cybernetic Tesearch, justly, is ever more intensi- 


fed and expanded, it appears that the intrinsic limitations of 
its basic model are being recognized: 
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to observe that the heroic dream is over. Cybernetics re- 
mains in the best sense a fundamental idea as well as a 
popular one, but it has turned out to be less embracing 
and, in an odd way, less interesting than we had hoped 20 
years ago when it was conceived (Bronowski, 1964). 


In summary: Feedback systems are a somewhat special case of 
general systems, characterized by the presence of constraints 
which lead the process in the way of circular causality and so 
make it self-regulating. The concept of “general system” is, in 
comparison, a broader one, and a general theory of systems 
should embrace dynamic interaction between many variables, 
maintenance in change of component elements, growth, progres- 
sive differentiation, mechanization and centralization, increase in 
the level of organization and the like. 


General Systems 


General system theory (in the narrower sense of the term) is a 
discipline concerned with the general properties and laws of 
“systems.” A system is defined as a complex of components in 
interaction, or by some similar proposition. System theory tries to 
develop those principles that apply to systems in general, irrespec- 
tive of the nature of systems, of their components, and of the rela- 
tions or “forces” between them. The system components need not 
even be material, as, for example, in the system analysis of a com- 
mercial enterprise where components such as buildings, machines, 
personnel, money and “good will” of customers enter. 

Among systems features are multivariable interaction, main- 
tenance of wholes in the counteraction of component parts, multi- 
level organization into systems of ever higher order, differentia- 
tion, centralization, progressive mechanization, steering and trigger 
Causality, regulation, evolution toward higher organization, teleol- 
ogy and goal-directedness in various forms and ways, etc. The fact 
that such features—omnipresent in the biological, behavioral and 
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to common sense and to actual practice in the biosocial realms, 
This epistemological bias, rooted in a mechanistic metaphysics 
deeply ingrained in the history of Western SCIENCE, APPears to be 
the main reason for our ignorance with respect to essential prob- 
lems of life, mind and society when compared with the progress 
of physics, in which the Newtonian simplification of one-way 
causality and two-variable problems is highly successful, 

Even in physics, however, there are limitations of the latter, 
such as the classical three-body problem in mechanics and its 
counterparts in atomic physics. The nonphysicist has no say in 
these matters; it will, however, hardly encounter objections to say 
that further development of nuclear physics “Tequires much ex- 
perimental work, as well as the development of additional power- 
ful methods for the handling of systems with many, but not 
infinitely many, particles” (de-Shalit, 1966). Conceptions like the 
“eightfold path” may be indicative of developments in physics 
in the line of systems thinking. 

In the life sciences Progress certainly was tremendous so far 
as conventional categories proved applicable. However, basic and 
central problems circumscribed by notions like those mentioned 
above still are elusive although they are stubborn facts and not 
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eneral theory or model, it also has its aspects as “metascience” 
(Jones, in press) or “natural philosophy”; that is, it influences 
our world outlook; and appears to be broader and more realistic 
than previous, mechanistic philosophy. 

The program is clearly posed; its elaboration has only begun, 
requires a conceptual reorientation, and is beset with difficulties. 
As general system theory has to develop concepts, models and laws 
covering long-neglected aspects of reality, this implies (1) mathe- 
matical developments to formulate the concept of “system” and 
to derive from it features characteristic of systems in general or 
defined subclasses; (2) application of system considerations to 
empirical entities and discovery of their laws; whereby (3) 
phenomena as yet beyond scientific understanding may be opened 
up to scientific investigation. 

Systems and systems principles can be approached by various 
mathematical techniques, such as classical calculus, group, set, 
digraph theories, topology, etc. (cf. Rapoport, 1966). Multivari- 
able problems provide a large field for computerization and simu- 
lation by electronic devices. No comprehensive theory of systems 
exists today. Indeed problems encountered (e.g., nonlinear sys- 
tems; “immense” numbers appearing in system interactions, i.e., 
orders of magnitude far above, say, the number of particles in the 
universe but appearing even in systems with a moderate number 
of interacting components; cf. Ashby, 1964; Hart, 1959; Rapo- 
port, 1959; Repge, 1962), transcend presently available mathe- 
matics and presumably require novel approaches. Nevertheless, 
many system problems can be successfully investigated by way 
of suitable models, abstractions and simplifications; often ele- 
mentary mathematics gives surprising results. 

If at present general system theory is capable of dealing, in exact 
terms, with only a limited range of phenomena, while many others 
can be dealt with only in more or less loose verbal language or 
Not at all, it is well to remember the history of science. Galileo’s 
and Newton’s universes were but a minute fraction of the physical 
world known to nineteenth-century physics, which in turn has in- 
creased immeasurably during our lifetime. Perhaps more pre- 
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General characteristics as previously indicated recur in differ- 
ent fields and at different levels, such as the living organism, be. 
havioral activities, and sociocultural phenomena. Such entities 
therefore appear isomorphic with respect to certain system char- 
acteristics. From this results the fact, surprising at the first look, 
that for example a generalized kinetics and formally identical 
laws apply to entities which are intrinsically so different as chemi- 
cal systems, animal and human populations, and economic pro- 
cesses. On the other hand, this emphasizes the value of general 
system theory for economy of thinking because principles once 
established in one field may be transferred to another, still in- 
sufficiently known. 

Naturally, this must be done with necessary caution, well dis- 
tinguishing “logical homology” (von Bertalanffy, 1960a) or “nomic 
isomorphy” (Hempel, 1965)—i.e., structural correspondence in 
the systems under consideration—from superficial “analogy,” 
which may be totally misleading. This, however, is not a problem 
peculiar to general systems, but of the discretion generally re- 
quired in choosing suitable conceptual models for observed 
phenomena. 

The application of system-theoretical considerations has been 
widespread. It includes—to quote a few widely different ex- 
amples—application of system principles in engineering; bio- 
physics, particularly in the theory of open systems; biosociology, 
including economically important systems such as fisheries in- 
dustry and human societies; relative growth as a measure of 
differentiation in the organism, in evolution, and in social groups; 
general principles of growth-in-time; competition between entities 
at various levels, such as those of molecules, individual organisms, 
Species or economic entities; the mathematical description and 
Prediction of social trends such as the armament race in the 
modern world. In such cases, the isomorphy of laws (e.g., allo- 
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metric growth in the organism and social groups, kinetic principles 
applying in physical chemistry and in population dynamics) be- 
comes apparent. = 

The present consideration can neither review the status of the 
formal theory of systems, nor reproduce substantive investigations 
in any detail. Rather, we intend to discuss a few problems of 
broader implications, of “natural philosophy.” 


Open Systems: The Living Flame 


It is a basic characteristic of living systems that they are main- 
tained in a continuous exchange of components. This is manifest 
at all levels: exchange of chemical components in the cell, of cells 
in the multicellular organism, of individuals in the population, etc. 
“Organic structures are themselves expression of an ordered pro- 
cess, and they are only maintained in and by this process. There- 
fore, the primary order of organic processes must be sought in 
the processes themselves, not in pre-established structures” (von 
Bertalanffy, 1960a, p. 17). 

This leads to an important classification, that of closed and 
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system maintains itself in the change of components is, of Course, 
as old as Heraclitus’ panta rhei, and an expression of the basic 
fact of metabolism. Nevertheless—a phenomenon not unknown jp 
the history of science—it was only in recent years that the con. 
ception was developed in a scientific way. 

In fact, the theory of open systems 1s not older than some twenty 
or thirty years. Physical chemistry used to be limited to the in. 
vestigation of closed systems which, for obvious reasons, are 
easier to investigate but represent a special case; for one can al- 
ways arrive from the theory of open to that of closed systems by 
equating transport terms to Zero, but not vice versa. Since then, 
kinetics of open systems was elaborated which shows remarkable 
features. Similarly, an expansion of thermodynamics known as 3 
irreversible thermodynamics took place: while “classical” thermo- 3 
dynamics or thermostatics is concerned with closed systems, | 
reversible processes and equilibria, now open systems, irreversible 
processes and nonequilibrium states were incorporated. | 

Again, the open-system model has a wide range of application  _ 

in biological, physiological, social and other problems (cf. von | 


__ Bertalanffy, 1953, 1964b). One interesting facet is that expan- 
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fact, this equifinality was considered to be the main “proof” of 
vitalism by the German biologist and philosopher Hans Driesch: 
if a developing ovum is a “machine,” obviously this cannot yield 
the same product—a normal organism—if it is divided, two 
“machines” are fused, or the developing ovum is disturbed in 
other ways. Similarly, a growing organism may arrive at the 
same final state—a certain species-specific adult size—from dif- 
ferent initial sizes at birth, or after disturbances or temporary 
inhibition of the growth process. It turns out, however, that 
equifinality is not vitalistic and is (in principle, though often 
not in detail) an attribute of open systems. If and when an open 
system develops toward a time-independent state, a so-called 
“steady state,” this is independent of the initial conditions and 
defined only by the parameters, such as reaction and transport 
rates, of the system. 

Another aspect is even more exciting, being answered in certain 
respects but posing formidable problems in others. For well over 
a hundred years, a basic antithesis was noticed between inanimate 
and animate nature. The direction of physical events is prescribed 
by the second principle of thermodynamics, which says that the 
general trend of physical happenings is toward most probable 
States, that is, maximum entropy and progressive destruction of 
differentiation and order. Take, as simplest example, a gas within 
a chamber, with “hot” molecules (i.e., molecules having a high 
velocity) concentrated in one half, “cold” molecules in the other. 
The system will tend toward thermal equilibrium, that is, a state 
of most probable distribution of the molecules, which means dis- 
appearance of the temperature gradient and uniform distribution, 
defined by maximum entropy. The same applies generally. 
“Higher,” directed forms of energy (e.g., mechanical, electric, 
chemical) are dissipated, that is, progressively converted into the 
lowest form of energy, i.e., undirected heat movement of mole- 
cules; chemical systems tend toward equilibria with maximum 
entropy; machines wear out owing to friction; in communication 
channels, information can only be lost by conversion of mes- 
Sages into noise but not vice versa, and so forth. 
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Here, again, we seem to have a fundamental contrast between 
nonliving and living nature, which frequently served as Vitalistic 
argument. . 

Thermodynamics of open systems gives an answer Which, jn 
principle, is simple. In open systems, we have not only entropy 
production owing to irreversible processes taking place in the 
system; we also have entropy transport, by way of introduction of 
material which may carry high free energy or “negative entropy.” 
Hence, the entropy balance in an open system may well be nega- 
tive, that is, the system may develop toward states of higher 
improbability, order and differentiation (although, of course, en- 
tropy increases in the larger system consisting of the organism and 
its environment). This is what actually applies in living or- 
ganisms. 

It should be mentioned, though, that this is the beginning rather 
than the end of inquiry. As has just been said, development 
toward states of higher differentiation and order is thermody- 
namically permitted in open systems. But what is the thermo- 
dynamic definition of steady states eventually attained in this 
development? Equilibria in closed systems are defined as states 
of maximum entropy. A thermodynamic definition of steady 
States in open systems is still lacking. Prigogine, to whom irre- 
versible thermodynamics is indebted for important developments, 
has Proposed an answer known as Prigogine’s Theorem: Steady 
states in open systems are defined by minimum entropy produc- 
tion (the latter, like entropy, a mathematically defined function). 
'y, Prigogine’s Theorem is valid only under rather 
severe restrictions which do not seem to apply to developing 
gy. The theorem holds good for certain transport 
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biologically most important case of steady states in chemical 

reaction systems. Recently, the Russian physicist Trincher (1965) 

made a bold proposal, adding to the entropy principle in physics 

“principles of adaptation” and “evolution” in biology which, 

mathematically similar to the first, define trends toward oe 

decrease and increasing information content. Unfortunately, this 

answer is hardly satisfactory. For the entropy principle in phi 

js not only a mathematical description of a general trend of 

events, it has its explanation in statistical mechanics: according to 

Boltzmann’s derivation, increasing entropy represents the trend | 

toward most probable distributions. Trincher’s biological prin- Vi 

ciples, in contrast, have no physical basis presently known—quite 

apart from the fact that—surprisingly in a Russian investigator— 

a sort of dualism between physical and living nature appears to iq 

be reintroduced by Trincher’s proposal. ) : 
Here we are at the very limits of present science and “natural 1a] 

philosophy.” We do not possess an answer, but some further con- if } 

siderations may help in understanding the problem. _ , ti 
First, it should be remembered that formation of structures, a5 

local increase of order and decrease of entropy, do not contradict = 
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without at Pe electron-microscopic Structures | 
wide — and microscopic cell structures. 
te aye structures of viruses; the hierarchy 
ample, ts from threadlike molecules to microscop Re 
ee RON ie muscle; the common organization of 
the SAT a ven bundles of fibrils, nine Peripheral and a pair 
in the center. No doubt, progress in high-molecular chemistry 
electron microscopy, molecular biology and allied fields will 
‘ elucidate “laws of organization” at the Various 

biological levels. 

Nevertheless, stable structures such as crystals, fibrils ang the 
like are one thing, and structures maintained or elaborated jn 
a flow of matter are another. Looking broadly at biological 
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German biologist Woltereck). I noted this in 


in 1934, at the close of his momv- 
ibryology, noted the connection with 
Mt yet existent at the time. 
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We may remember that Heinz Werner, in psychology, pro- 
claimed as basic principle the progressive differentiation from 
primitive, amorphous or, to use his term, “syncretic” states to 
increasing organization; which was, of course, a major distinction 
of the developmental approach versus current robot and learning 
theories. Speaking generally, in comparison to hierarchies by 
assembly of formerly separate parts, “differentiation hierarchies” 
are characteristic of the living world. The zygote and cell assem- 
bly it yields are differentiated into germ layers, tissues, and organs 
of the multicellular body. Evolution “from amoeba to man” 
differentiates the basic life functions, first present in a single cell, 
into a multitude of tissues, organs, specialized functions, be- 
havioral mechanisms and so forth. Social organizations pass 
from a primitive amorphous state to the formation of ever more 
elaborate groups, organizations, division of labor, etc. Somethi 
similar may even apply in cosmology when, <« 


“—- en atom, with the great bang 
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the zygote which directs the developmental process, presumab] 
by enzymes issued according to the specifications transmittey 
in the DNA chains of the chromosomes. (The sequence of nucleo. 
tide triplets in DNA transmits ‘ information in complex by 
largely elucidated processes: messenger RNA is formed according 
to the DNA template; this directs synthesis of species-specific 
proteins under cooperation of ribosomes, transfer RNA, enzymes, 
and the energy-yielding ATP system; the proteins so formed act 
as enzymes directing developmental processes.) It would appear 
that the minimum requirements of a “living organism” exhibiting 
self-differentiation are an open (metabolizing) system providing 
the energy required, and a genetic code steering the process by 
way of stored information. 

With respect to genetic information, the problem is pushed 
back a further step. If we do not wish to accept a gratuitous 
and rather fantastic preformation, supposing that all information 
or codons directing human development were already present 
in the primeval amoeba, we must grant that the amount of 
genetic information has increased in evolution. But this is 
another dimension in th entropic trend of the living world. 
Su cts will have to be integrated in 
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“anamorphosis” in the living world, its negentropic trend, etc. 
Whether this short cut is possible is therefore of paramount 
importance for our natural philosophy and lastly our image of 
an. 
: As will be known, modern “synthetic theory” of evolution is 
essentially Darwin’s doctrine, incorporating, however, genetics, 
cytology, molecular biology, ecology, population dynamics and 
other fields in a monumental compass. Evolution is based upon 
accidental hereditary variations, which in the majority are harm- 
ful or indifferent. In rare cases, however, they are advantageous 
and therefore favored by selection. Accumulating over long 
periods, mutations at random directed by selection lead to pro- 
gressive adaptation and evolution. This is Darwin’s doctrine. 
Synthetic theory has clarified and deepened the Darwinian con- 
cepts. Mutation now is defined as a change in the genetic code 
of DNA in the chromosomes; selection is differential reproduc- 
tion, that is, those mutants will eventually prevail which produce 
the largest number of offspring under given environmental circum- 
What has not changed is the gist of Darwinian ex 


utations are at random; to use a well-known simile (1 


planation, 
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iS] rimeva IvInNg matter” (ag 
that iat ee eg techaplicating nucleoproteins) eet 
pp eondection of more ~ssssaabe \caeesa sg systems, 
first simple protobionta, su os. y $ ee s OF cells, Cells. 
etc. But, so far as we know, such molecu se are formed Only 
by interplay in a system, either the eating cell or Suitable 
arrangements instituted by the experimenter: enzymes are formed 
only in the presence of nucleoproteins, which direct the arrange. 
ment of amino acids in their protein chain; for formation of 
nucleoproteins enzymes (plus energy-yielding systems Such ag 
ATP) are required. And even if complex molecules like nucleo. 
proteins and enzymes are considered as being “given,” there js 
no known principle of physics and chemistry which, in reactions 
at random, would favor their “survival” against their decay; 
rather this is contrary to the second principle of thermodynamics 
according to which a “soup” containing proteins, nucleoproteins, 
enzymes, etc., would tend to chemical equilibrium, that is, break- 
down of “improbable” proteins, etc., into “probable” simple com- 
pounds (as happens after the death of any living system). Se- 
lection, i.e., favored survival of “better” precursors of life, already 
presupposes self-maintaining, complex, open systems which may 
compete; therefore selection cannot account for the origin of 
such systems. It is a new version of the old question which is 
first, hen or egg. Here the question appears to rest at present 
until some essentially new Principle is discovered. (A philosoph- 
ically astute discussion, although not reviewing the many perti- 
nent data, can be found in Harris, 1965.) 

We have, of course, to accept and take for granted the enor- 
mous number of facts which are incorporated in modern synthetic 
theory. The question jg One of “Nothing-but,” that is, whether 
all is said that can be said, j current theory. In opposition to 
he overwhelming majority of my colleagues, I don’t believe so. 

snot the place for any Penetrating analysis of so enor- 
Pee 8 Problem; only one particular argument incidental to 
re a. discussed shall be made. 


‘ransition toward higher forms of life on earth in geological 
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history is an empirical fact. That an insect compared to a worm, 
man or a mammal compared to reptiles or amphibians, are 
“higher” forms is not a subjective value judgment, but a state- 
ment of fact that can be elaborated ad libitum in terms of ana- 
tomic structure, differentiation of functions, behavior, and so on. 
This is not contradicted by the findings that under certain condi- 
tions, such as parasitism, domestication, in cavernicolous animals 
and other cases retrogressive evolution is apparent; or that “living 
fossils” have survived unchanged, sometimes over hundreds of 
million of years. Under conditions of which we have a fair idea, 
the evolutionary process can be reversed or arrested; but this is 
not a disproof of the fact that, by and large, “anamorphosis” 
toward higher forms and functions has taken place, and is no 
proof that this was completely “outer-directed.” 

Here is the crux of the matter. Selection theory considers 
adaptation and evolution under the same terms of reference, both 
explained in terms of undirected mutation, selective advantage 
and differential reproduction. But adaptation to environmental 
conditions and evolution of forms with higher organization appear 
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successful reproduction” (Mayr, a! ‘dl ~ difficult to See why 
volution ever progressed beyond — bit, the herring, ¢ 
en the bacterium, which are a, Production Of off 
spring. This doubt particularly appues to the : ao’ (ansitiona| 
phases of evolution. The abundant remains of, Say, dinosaurs 
testify to their well-adaptedness and profuse reproduction, The 
first contemporary mammals and birds (and later on Protohuman 
forms), in contrast, apparently were highly vulnerable, adaptively 
undecided and weak forms, whose scanty fossil remains Speak 
for limited numbers and not at all for a Particularly high rate 
of reproduction. ; 

Whether or not such considerations are accepted, they cer. 
tainly pose a problem, and a fundamental one. Current theory 
must be reproached in that it evades discussion by way of makin 
the problem into a spurious, and ultimately metaphysical alter. 
native. Either, it is said, we wish scientific explanation: this js 
possible only by way of mutation at random and selection (plus 
adjunctive principles such as genetic drift, isolation, etc.). Or 
else we are branded as hare-brained Philosophers, metaphysicists, 
Lamarckians and the like, believing in a Bergsonian élan vital, 
an entelechy after Driesch, a mystic drive toward perfection; 
that is, in anthropomorphic or finalistic agents which, in the 
words of Mayr (1962) “are unanimously refused by all who 
know anything of modern genetics.” In a similar way, Simpson 
(1964) takes Samuel Butler as whipping boy to demonstrate the 
nullity of any dissident Opinion; that is, a highly interesting 
Novelist whose claims at being a biologist, however, at best rest 
in his having been a successful sheep farmer in Australia. 

But the alternative, either “scientific” explanation by random 
events directed by environment, or else Vitalistic (teleological, 
ot eee Perfectionist, etc.) agents, is patently false as I have 
aid for more than thirty years, Nobody presumes that an atom, 
poles Heke compound, is the handiwork of a ita 
Brice ok as it the Outcome of accident. Structure 2 
Sans Physical entities at any level—atoms, molecu ; 

eular compounds, crystals, nucleic acids, etc.—follo 
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laws which are progressively revealed by the respective branches 
aws © 


xf science. Beyond this level, we are asked to believe, there are 
no “laws of nature” any more, but only chance events in the 
way of “errors” appearing in the genetic code, and “opportunism” 
of ‘evolution, “outer-directed” by environment. This is not ob- 
iectively founded science, but preconceived metaphysics. 
* As a matter of fact, it is not difficult to point out “organismic” 
sroblems that deserve a much more careful investigation than 
they have received. Thus, molecular genetics has unraveled the 
“yocabulary” of the genetic code, that is, the nucleotide triplets 
that spell the different amino acids to be united into species- 
specific proteins. We do not know, at present, its “grammar.” 
The genetic code, as a whole, cannot be a fortuitous sequence 
of “words” (nucleotide triplets)—comparable to the “word salad” 
produced by a schizophrenic—but must have a “meaning,” spell- 
ing why species-specific proteins induced by the code and acting 
as enzymes are so ordered as to produce a bacterium in one 
case, a fly or human in others. There are good reasons to believe 
(which can be put forth in detail) that the code does have 
organizational and regulative properties, not well known at pres- 
ent, but indicating that not all mutations are equiprobable. 
Furthermore, at the organismic level, evolution is said to be 
“opportunistic,” that is, one way is as good as the other. This is 
very well for structures like the horns of antelopes mentioned 
by Simpson, or floating devices discussed by Mayr. Human tech- 
nology, however, shows that its products are not opportunistic 
in the sense that a given problem has any number or even a large 
number of equally possible solutions. A watch, an automobile, 
or a computer can be constructed only in certain ways; and they 
are certainly not constructed by tampering at random (which, 
of course, is the ancient argument against the chance theory of 
Cvolution). It seems that something similar applies to evolution. 
an eye is to be produced, evolution has to go over the steps 
oo pigment spot, cup eye and camera eye; if a 
ratory pigment is needed, there are apparently only a few 
Possible pathways leading to a small number of pigments found 
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, ost diverse animal classes. A circulatory Syste 
on 8 brain can be produced oe <a oe Ate joa 
lines: it is not opportunistic in the sense that any constrych 
will do. It is safe to assume that there are evolutionary Constraint, 
which will need more careful exploration at the various levels 
of organization: of viable gene mutations, of Possible develop. 
mental processes, and of possible organizational Configurations 
This essentially emphasizes the study of analogies M Contrast to 
homologies which hitherto have dominated evolutionary thinkin 
(von Bertalanffy, 1960a). Finally, we have to look for recurrences 
and regularities in evolution, as was done by Rensch (1961), 
Principles such as that of allometric growth almost certainly be. 
long to the laws of evolution; and there are others which, with 
more or less justification, can make a similar claim. 

It appears, therefore, highly probable that present evolutionary 
theory is only a partial aspect. Instead of the empty claim that 
everything is explained by random mutation and selection—of 
what I called the Tibetan prayer wheel of selectionism (von 
Bertalanffy, 1960a)—there is a wealth of researchable and 
fascinating problems which, we believe, will open new perspec- 
tives and bring evolution into the framework of organismic and 
systems thinking. 

Incidentally, in quite recent presentations (Mayr, 1965) we 
find emphasis on “organizational change in the gene complex” 
(Umkonstruktion der inneren Gen-Umwelt), consideration of 
the organism as an “extremely harmonious system” (Gefiige), 
on “harmony of gene function perhaps even greater than we our- 
selves realized 5 years ago,” on “regulating genes no less important 
and possibly much more numerous than ‘structural’ genes” 
(which directly steer enzymatic processes), on the “unity of geno- 
ra eee eee characteristic being the product of oe 
= ae sf pia or hundreds of genes, part of an 
precisely ae bi regulatory genes, It is worth noticing s 
1947. in almow = were advocated by me in 1949 and gf 
molecular biolo entical words, and long before the adven . 

8y- I, too, emphasized “superordinate genes 
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ditary factors,” “the whole organism produced by the 
nome,” etc. At the time, this was completely ignored by 
‘eojutionists and sometimes ridiculed. Since then facts, of course, 
a ‘mmensely increased, particularly owing to the rise of 

jjecular genetics; but the basic ideas have been vindicated. If, 
eee the facts indicated by Mayr are accepted, these aspects 
pet emphasis and investigation equal to those given to undi- 
ected mutation and selection. Evolution then appears essentially 
co-determined by “internal factors” (von Bertalanffy, 1960a, p. 
103; Whyte, 1965) or “inner-directed.” Then the dogmatism, 
previously criticized, of the so-called synthetic theory becomes 
obsolete and the question of Evolution: Chance or Law, becomes 
an empirical problem needing much further investigation, but 
not implying unwarranted metaphysical anticipations. 

This—in a very sketchy and partial outline—is about as far 
as science as reconstruction and interpretation of empirical data 
can go at present. There is another “metascientific” question, 
that of sense or meaning of evolution, which requires answer if 
we are to see in the universe something more than a game of 
dice (to use Einstein’s well-known phrase) or a grinding machine. 

In somewhat poetical form—an “unscientific interlude” as I 
called it—I attempted to answer the question thus: 
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So evolution appears to be more than the mere product 
of chance governed by profit. It seems a cornucopia of évolu- 
‘ion créatrice, a drama full of suspense, of dynamics and 
tragic complications. Life spirals laboriously upwards to 
higher and ever higher levels, paying for every step. It 
develops from the unicellular to the multicellular, and puts 
ath into the world at the same time. It passes into levels 
ni higher differentiation and centralization, and pays for 
: : by the loss of regulability after disturbances. It invents 
- 3 developed nervous system and therewith pain. It 
which © the primeval parts of this nervous system a brain 

allows consciousness that by means of a world of 
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symbols grants foresight and control o} 
sane time it is compelled to add a ey about | 
unknown to brutes; finally, it will perhaps NAVE to po, 
for this development with self-destruction, The meaning ¢; 
this play is unknown, unless it is what the MYStics haye 
called God’s attaining to awareness of Himself (yoy Be 
talanffy, 1960a). 


Thus, after a long detour, we have returned to our central 
theme of man, the problems of his existence, and his probleme 
in this time of ours. Can we hope that in the excursion made 
we have gained a broader perspective, a background and Scenario 
of the great play called the human tragicomedy? 


Spontaneous Activity 


Starting our reflections, I stated somewhat boldly that certain 
leitmotifs seem to dominate recent attempts at a new and hope- 
fully more realistic and more gratifying image of man. As every- 
thing must have a label to be talked about, I called them 
“symbolism” and “active personality system”—not, of course, 
implying that some fashionable catchwords provide any increased 
insight, but to indicate new frames of reference. 

We have talked at some length about symbolic activities which 
appear to define human behavior and psychology. The other 
term, “active Personality system,” becomes more than a magic 
word only after the somewhat laborious inquiries we went 
through, 
oa ee by ae ology in the first alt of the cn 
corollary of pee ae concept of man as “robot, with “a 
society. If we ne = €ver more into a robot in contempor® / 

: Propose “system” as an alternative term ° 
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tae uc RS Know what we are talking about. We have recog: 

tio y Catures of “systems”—order interaction, different! 
0, regulation, Self-mai ‘ 


aintenance, evolution and so forth—and 
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this insight can be utilized for a psychology which is more ade- 

uate than previous attempts. Even more, there exists a theory 
of systems which, nothwithstanding its shortcomings, still is 
rapidly developing, is able to account for aspects previously 
missed, and is applied and tested in many instances. General 
system theory, we believe, can provide a new framework for 
psychological theory. This is a workable program whose founda- 
tions have been laid, even if its execution will require much labor 
in times to come (von Bertalanffy, 1966a). 

There is a further term we used which appears somewhat 
mysterious or at least undefined, but after the previous considera- 
tions becomes understandable. We have spoken of the “active” or- 
ganism, psychophysical system, or personality. Spontaneous activity 
is, of course, familiar to the observer of living nature. Indeed, it is 
the most ancient and obvious distinction between things dead and 
things living. The first—from a stone thrown to an elementary 
particle following a certain path—are set into motion only by out- 
side forces or agents (or “passively” continue motion once started, 
according to the law of inertia). The latter move “under their 
own steam,” either attracted or repelled by stimuli which figure 
as releasers but are not moving forces in themselves; or else in 
“autonomous” activities where external stimuli are absent. It is 
the most patent difference between a live and dead dog that the 
first runs around and the second doesn’t; and “activity” has 
indeed been accepted as a token of the living state (and occa- 
sionally of life forces absent in inanimate nature) since time 
immemorial. 

We can state quite definitely what is meant by and required 
for saying a system is “active.” “Activity” is a consequence of 
the fact that the organism is an open system, able to maintain 
a state distant from equilibrium and to spend existing potentials. 
Therefore it can “act” upon releasing stimuli or in spontaneous 
movements. Biological, neurophysiological, ethological and psy- 
chological evidence all indicate that spontaneous activity is pri- 
Mary, and stimulus-response (the reflex arc in a simple case) is 
a regulative mechanism superimposed on it.” 
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The latter statement is, of course, a refutation of 
§-O-R, or robot scheme, as the basic model of behavior 
now, the concept of “primary wo IS Benerally agreed | 
among progressive psychologists, although terminology May 
at variance and the dominating (and stultifying) influence a 
S-R scheme is not overcome, would like to Mention that 1 
emphasized “immanent activity’ as part of the OTganismic oop, 
ception in biology, long before it was recognized in Psychology 
owing to developments such as the discovery of arousal mechs. 
nisms in the brain, active, play and exploratory behavior, Schach. 
tel’s “active and passive mode,” Goldstein’s and Maslow’s 
“self-realization,” the recent emphasis on “creativity,” J. Bruner’s 
educational views, and other expressions of the same trend. Here 


is a quotation dated 1937: 


Even under constant external conditions and jn the ab- 
sence of external stimuli the organism is not a Passive but 
a basically active system. This applies in particular to the 
function of the nervous system and to behavior. It appears 
that internal activity rather than reaction to stimuli is funda- 
mental. This can be shown with respect both to evolution 
in lower animals and to development... 
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and an endorsement by a leading psychologist: 


In the fundamental Psychoanalytic model, there is only 
one basic tendency, that is toward need gratification ot 
tension reduction. . . . Present day biologic theories empha- 
size the “spontaneity” of the Organism’s activity which is 
due to its built-in energy. The organism’s autonomous func- 
Honing, its “drive to perform certain movements” is empha- 
sized by Bertalanfly. . . . These concepts represent 4 
complete revision of the original homeostasis principle 
which emphasized exclusively the tendency toward equil- 

-ibrium. It is the original homeostasis principle with which 
Psychoanalysis identified its theory of discharge of tensions 
“SS the only primary tendency (C. Biibler, 1959). 


_ Together with the recognition of symbolism, the concept : 
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in the present reorientation of psychology. Emphasis on explora- 
tory and play activities, the creative side of human beings, aspects 
that are nonutilitarian and beyond homeostasis, adaptation to 
external factors and the biological values of subsistence and sur- 
vival—all this and more is implied in the concept of “active” 
organism. This, in turn, implies new practical orientation: in 
education, for example, emphasis on the part natural curiosity 
and function pleasure are playing in the learning process; new 
approaches in rehabilitation with emphasis on activity rather 
than passive repair of a damaged mental apparatus; in society at 
large emphasis that cultural values, far from being a luxury, 
belong in fact to the indispensable pillars without which human 
society, even in its so-called affluence and with all the gadgets 
provided by technology, cannot persist. 

This could and should be discussed more fully. The point I 
wish to make is that the concept of the organism as active 
system puts it into the wider framework of general system theory. 
Let us look at some further implications deriving from our 
viewpoint. 


Creative Cognition 


Since early times—even since ancient Leukippus and his theory 
of eidola or little pictures emitted by the things around us— 
psychology of cognition and epistemology were dominated by 
what Kaplan saucily called “the dogma of immaculate perception.” 
The organism is a passive receiver of stimuli, sense data, informa- 
tion—whatever you call it—coming from outside objects; and these 
are—in a rather mysterious way—te-projected into space to form 
perceptions which more or less truly mirror the external world. 

In many ways, too numerous to elaborate, modern psychology 
has shown that this is not so. In a very real sense, the organism 
creates the world around it. William James’ “buzzing, blooming 
confusion” of sense data is molded, as it were, by human cate- 
gories if we speak in philosophical language; in terms of psy- 
chology, by innumerable factors arising in biological evolution, 
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sn the history of culture, in the structure of language, in 4 
individual development and learning Processes Of the child, The 

sess of objectification Is described in different Ways in re 
analysis (cf. Meerloo, 1956), by Werner, Piaget, Schac 
others, which probably describe different aspects of 
phenomenon. To quote a brief and admittedly incom 
mary (von Bertalanify, 1964d): 


It will be correct to say that it is the general treng in 
modern psychology and psychiatry, supported by biological 
insight, to recognize the active part involved in the Cog. 
nitive process. Man is not a passive receiver of stimulj 
coming from an external world, but in a very concrete sense 
creates his universe. This, again, can be formulated in dif- 
ferent ways: in psychoanalytic terms as by Freud; in terms 
of developmental psychology according to Piaget, Werner 
or Schachtel; in terms of the “new look in perception” 
emphasizing attitudes, affective and motivational factors: by 
referring to von Uexkiill’s species-specific umwelt; to Cas- 
Sirer's “symbolic forms”; to von Humboldt’s and Whorf’s 
evidence of linguistic (i €., symbolic and cultural) factors 

in the formation of the experienced universe, etc, “The 
ee: © it is the product of perception, not 
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reconstruction of the experienced universe in symbolic systems. 
Here, too, it is not so that concepts, in a mysterious way, would 
mirror the external world. Every symbolic world, the latest and 
most abstract called science included, is a construct determined 
by innumerable factors of biological, anthropological, linguistic, 
and historical nature. The only limiting condition is that the 
construct does not too much conflict with reality “as is.” For 
example, the mythic-magical concept of the world has served 
mankind quite well through hundred of thousands of years, 
leading even to achievements that could not be duplicated or 
enlarged by modern technology: The number of domesticated 
plants and animals has not increased since the agricultural revo- 
lution of the neolithic period. Only in the last three or four 
hundred years has the magical world picture been supplanted 
by that of science. 

Such considerations from the biological standpoint surprisingly 
approach those in modern physics which start from quite differ- 
ent considerations, especially the interaction of observation and 
_ observed in microphysics (Heisenberg relation). As Heiser 

a pikes eS has “aise up the hope of finding * | 
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The centuries-old debate was little more a . mutual refuta 
tion of the classical theories of ~ghaten Sora identity 
epiphenomenalism, etc.—each one demonstrated, jn convincing 
arguments, to be untenable. 

But may it not be that the mind-body problem was Ceated by 
wrong categorizations? In one way or the other, and with wha. 
ever minor modifications, all theories took for granted the Car. 
tesian dualism of matter and mind, things and CONSCioUsness, 
object and subject, res extensa and res cogitans; accepting them 
as indubitably given and trying to bring them into some intelligible 
relationship. By now, however, it has become obvious that neithe; 
“matter” nor “mind” stood up to the test of scientific investiga- 
tion. Cartesian matter has “dematerialized” jin physics—see 
Einstein’s equation and atomic explosions. And mind, originally 
conceived as consciousness, has become no less problematic 
since the exploration of the unconscious, of which consciousness 
is only a minor, and possibly not the decisive fraction. 

Analysis has to proceed at two levels: that of phenomenology, 
that is of direct experience, encompassing perception of outside 
things, feeling, thinking, willing, etc.; and of conceptual con- 
structs, the reconstruction of direct experience in systems of 
symbols, culminating in science; it being well understood that 
in ness oncom 

; : interact. 
at en Posse is, of course, of things outside in space: 
microscope th iss : ars seen in the telescope and cells in 
iit sos om ne feeling, thinking, willing ae 
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(to use Piaget’s term); over synesthetic and syncretic stages where 
rcepts, concepts, emotions and motivations are interfused (about 
which Werner has much to say); passing animistic, mythical and 
magic world views, eventually the differentiation of objects and 
subject, material things and immaterial self arises, as experienced 
by the adult European. Our experienced world is the product of 
a long evolution, cultural history, and individual learning of the 
child. As psychiatrists say, the “ego boundary” is established 
slowly and in complex (but widely known) processes; and may 
again be obliterated in psychopathology. 

In its phenomenological aspect, therefore, the distinction of 
“material things outside in space” and “immaterial feelings, 
thoughts, etc.” is one particular mode of direct experience. Chil- 
dren don’t have it yet; the Uexkiillian Umwelt of animals is 
certainly different from ours and to be explored in each particular 
case; with us, essentially a visual-tactile world is concerned, and 
the dualism is confused in our own so-called lower senses, such 
as smell, taste, pain; the experience of persisting objects in an 
outer world is connected with concept formation and naming, 
as the famous awakening of Helen Keller from a dreamlike state, 
with formation of her first concepts, showed; and the same applies 
to the formation of the I or self; the world experience by the 
poet and mystic, of a great unity of world and self, again is 
somewhat different; and so on. All this amounts to saying that 
direct or phenomenological experience as we happen to have it, 
adult human beings in a certain socio-cultural situation, cannot 
be taken as the sole mode of experience, or an ultimate “given.” 

For this reason, it is parochial and arrogant to consider the 
world “as we see it’—that is, the common-sense world of the 
“practical” man of modern centuries—as singular point and 
facsimile of the “real” world; while relegating others no less 
intuitively convincing to other humans—such as the mythical, 
the Aristotelian, the artistic, the unitive knowledge of the mystic’ 
__t0 the limbo of delusion and fancy. Rather we should recognize, 
'n line with psychological research, linguistics, critical philosophy, 
modern physics, etc., that each world view is a certain perspective 
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From immediate experience man, owing to ne 8) mbolic facyl- 
eeds to conceptualization. In a certain stage—roughly 
ee i eriod—he conceptualized the two halves 
the post-Renaissance p ~ = halves 
hich he had cut the great cake ol his experienced universe, 
See and “mind.” Well understood, there have been differ- 
a conceptualizations before (and others in the offing) cutting 
the “cake” in other fashions:*° for example, Plato’s with imma- 
terial ideas as true reality and perceived objects as their shadows; 
Aristotle’s amorphous “stuff” and shaping “form,” and others. 
These conceptualizations did not distinguish “matter” and “mind” 
and, based on their intuitive phenomenologic experience, couldn’t 
do so. Only with Descartes and after, things around us were 
conceived as matter, ultimately atoms in space; while conscious- 
ness was hypostatized as mind, an immaterial substance to com- 
plement matter. 

This worked admirably well for a long time, as testified by the 
success of physics and technology. Eventually, however, the con- 
ceptualization proved inadequate. Matter, originally those famous 
little billiard balls moving according to the laws of mechanics, 
has dematerialized in modern physics. We are now left with the 
paradox—required, however, by the progress of research—that 
what we perceive as solid things, chairs on which we sit and 
tables to put things on, “in reality” are mostly empty space, 
*P aay interspersed with minute centers of “energy” at astro- 
So — 7 Speaking more properly, what is ultimately 

hich eats — something,” certain structural aspects of 
Sistyecaee by: mathematical terms. The only “sub- 
highly oa erseitines left is certain invariants expressed in 
momentum, electr} 2 on: oe such as conservation of energy, 

» Clectric charge, spin parity, etc. 
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happenings emerge, with quite fluid boundaries, into experienced 
consciousness. Again, there is a conceptual construct (called 
the unconscious), to account for what happens in immediate ex- 
perience. ; 

Thus present-day physics is a “science of matter” only in a 
Pickwickian sense. Nor is psychology a “science of the mind” as 
the only intuitively clear meaning of “mind”—consciousness— 
by no means covers the totality of “psychic” events. Matter and 
mind appear as conceptualizations which became inadequate 
with the progress of science. 

Thus the construction of the world as consisting of these two 
components, clear enough at the time of classical physics and 
rationalistic psychology, has become insufficient at the levels of 
both phenomenology of immediate experience, and of scientific 
construct. Again, it appears as a “perspective,” which has a 
definite place in history; but it would be overbearing and naive 
to consider it a true representation of ultimate reality. 


Unitary Theory 


If Cartesian dualism proves inadequate, what new propositions 
can we make regarding the relation of body and mind, physiology 
and psychology? 

We have to remember what science—representation of the 
“given” in suitable conceptual constructs—actually is and means. 
Science, with the expansion of empirical knowledge and increas- 
mg conceptual refinement, undergoes a process of progressive 
deanthropomorphization (von Bertalanfly, 1955b). That is, with 
the increase of empirical knowledge and the conquest of realms 
far transcending everyday experience, specifically human forms 
of cognition and categories, adapted to dealing with the small 
universe of man’s world of everyday, are progressively modified 
and eliminated. They are being replaced by constructs increasingly 
abstract, general, and “unvisualizable,” but for this reason more 
apt to deal with what is beyond the world of the senses and of 
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not the worlds of the immensely small and immensely big which 
came into the field of scientific research. Hence, the things of 
human perception and the nice hard atoms supposedly composing 
them (first “visualizable” model) disappeared into clouds of 
abstract entities (energy, etc.) which are describable only in their 
formal mathematical aspects. Similarly, the space of perception 
and the Euclidean space of earlier physics appeared as an anthro- 
pomorphic reflection of a four-dimensional continuum, quite 
unvisualizable, with strange properties, but capable of encompass- 
ing a broader range of the physical world. Again, the familiar 
connection of cause and effect, the anthropomorphic picture of 
forces that push or pull, had to be replaced by the more general, 
abstract and deanthropomorphized scheme of statistical proba- 
bility which—in the world of quanta—far exceeds “visualizability” 
and can only be expressed by mathematical formalism. In its 
deanthropomorphized form, science is a conceptual construct 
Tepresenting certain formal or structural relationships i2 
unknown X. 

It appears that something similar applies to the problem We 
are considering. Obviously, there is an unbridgeable gap betw°? 
the physical organism and the brain as a swarm of atoms 
aggregate of physico-chemical processes, and the univers’ : 
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an aggregate of parts following “blind” causality) the famous 
“ghost in the machine” is required to account for nonmechanistic 
features, active striving toward goals, anticipation of the future, 
decision processes and so forth. 

This becomes different if we renounce all-too-visualizable 
models and concentrate on “structures,” that is, abstract rela- 
tionships. Then two aspects become apparent. 

First, the physical (or physiological) organism appears as a 
highly specific organization, with such characteristics as adapta- 
tion, differentiation, goal-directed activities, dependence on future 
events, memory functions and the like. That is, organismic be- 
havior appears as “ratiomorphic,” occurring in a way as if it 
were guided by conscious “reason,” although definitely it is not. 
Even simple actions in perception (e.g., size constancy of a 
perceived object although its retinal image varies) or goal- 
directed movements are beyond the capacities of classical ma- 
chines; they appear as if they were guided by conscious 
intelligence—or else by an electronic computer. Lorenz (1959) 
has correctly emphasized that even simplest “ratiomorphic” func- 
tions require tremendous “calculating machines,” far surpassing 
those presently constructed but realized by evolution over geo- 
logical eons. The organism, far from being a collection of atoms 
moved by “blind” physical forces or a machine of classical 
physics, ever more appears as the “grand reason of the body” 
of which Nietzsche was speaking. 

On the other hand, there is conscious experience. But this is 
not an isolated and well-delimited realm but rather Freud’s “vis- 
ible part of the iceberg.” That is, conscious processes are a small 
portion of an unconscious manifesting itself in the little silly 
mistakes described in Freud’s Psychopathology of Everyday Life, 
in psychophysiological regulation and up to the sublime peaks 
of creativity in the genius. 

Psychopathology attests to the interwovenness of both halves 
of experience, body and mind, physiological function and con- 
Sciousness. Rather brutal physical and chemical attacks—drugs, 
electroshock, neurosurgery—profoundly influence the “mind.” 
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Second, we have a budding, if by no means adequate Or con- 
summate, theory for aspects such as those under consideration, 
In certain regards, this is the theory of thinking, calculating, 
regulating, goal-seeking machines. Obviously, logical operation 
performed in consciousness and the structure and function of 
the brain “is” not an electronic computer with transistors, wires, 
currents, programs and the rest. But in their formal structure they 
are comparable. Similar algorithms obtain: a computer (and a 
brain in its “rational” aspects) is, as it were, a materialization 
of logical operations, and vice versa logical operations are the 
conceptual counterpart of the functioning of a suitably constructed 
computer. This correspondence is a rather deep one. Boolean 
algebra and binary notation used in modern computers, the func- 
tioning of synapses according to the all-or-nothing law, and 
Aristotelian logic in thinking are structurally the same; the same 
algorithm or abstract model applies. 

Machines of the type discussed, however, are a genus within 
a more comprehensive class, called “general systems.” These 
show characteristics such as hierarchic organization, centraliza- 
Sate competition and the like—again applying both to physio- 
logical and psychic events, 
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scribed by the same models, this means isomorphism between 
them. This need not be the somewhat naive, geometrical isomor- 
phism proposed by gestalt theory; that, for example, perception 
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of a circle is paralleled by a geometrically similar, circular field 
of excitation in the brain. Coding, simulation by computers, 
topology, etc., have taught us much more general and sophisti- 
cated kinds of isomorphism. But, to exemplify in a special and 
simple case, the same flow diagram may represent on the one 
hand a behavioral response, and on the other the ongoing mental 
process. This, I repeat, is a Special case for reasons that should 
be apparent by now. But it may exemplify the principle: that a 
model which is abstract and psychophysically neutral is applic- 
able both ways. 

Developments of this sort may eventually lead to a unitary 
theory (Whyte, 1960) in which “body” and “mind,” in their 
formal or structural aspects, are comprehended by one “neutral” 
conceptual system. It would give no answer as to what reality 
really “is” (science never does) or reduce the mental to the 
physical (or vice versa). But we would eventually have a science 
in which material and mental, unconscious and conscious, physi- 
ology and psychology could be encompassed by similar, highly 
abstract constructs or models. Whatever else these constructs may 
be, the concepts of system and organization will have a central 
role. 


Some Views on “Culturology"’ 


However, I still want to see how our frame of reference applies 
to the broadest human framework, to human groups, societies 
and history. 

Gibbon, concluding his great work on the Roman Empire’s 
decline and fall, wrote: 


We may acquiesce in the pleasant conclusion that every 
age of the world has increased and still increases the real 
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The whole historical process was thought of as a kind 
of well-ordered college curriculum, with primitive man or 
society as a freshman, subsequently passing through the 
sophomore, junior and senior classes and then graduating 
either in the class of “positivism” or “freedom for all”; or 
any other final stage suggested by the fancy and taste of 
the scholar. 


How, then, does our systems science apply to the problem? 
As a matter of fact, there is an extensive body of research con- 
cerned with large systems of organisms. The study of animal 
populations, their growth, the competition among species and en- 
suing struggle for survival, of selection, isolation and other factors, 
is an important part of biology, with extensive experimental, wild- 
life and mathematical research. Systems research is also progress- 
ing in the study of human relations, which are, of course, much 
more complex. System principles, such as laws of growth in time 
or so-called allometric growth, can be applied to social constella- 
tions. For example, allometry applies as a quantitative law to 
business organization, to the process of urbanization, to social 
differentiation (cf. Naroll and von Bertalanffy, 1956; Haire, 
— a ae we have the extensive application of sys- 
aan volit = : weapons systems, business, government, = 
cae a Personally, am not enthusiastic about the appli- 
‘Pha o Systems in industry and politics but they are a fact. 
| he ae aes. the very center of modern sociology " 
Parsons and man Ss Sorokin, Lévi-Strauss, Malinows* 
y others. Sociology is the study of social systems; 
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whatever their exact definition may be. It may confidently be 
expected that general system theory will be able to provide a 
clear and consistent conceptual framework. 

Sociology is essentially concerned with contemporary phe- 
nomena, a cross-section of human events, “synchronic” laws, as is 
the technical term. Can similar considerations be applied to the se- 
quence of events in time, in longitudinal section, or to “dia- 
chronic” laws? This is the problem of a theoretical history. 

In contrast to biological species which show evolution by 
way of genetic transformation, mankind presents the phenome- 
non of history, that is, of socio-cultural evolution. The reign of 
nature is dominated by laws progressively revealed in science. 
Are there laws of history? In view of the fact that laws are 
relations in a conceptual structure or theory, this question is 
identical with another one: Beyond description of what has hap- 
pened, is theoretical history possible? If so, it should be an 
investigation of systems—of human groups, societies, cultures, 
civilizations or whatever the appropriate terms of reference 
may be. 

A widespread conviction among historians is that this is not 
so. Science is said to be essentially a nomothetic endeavor; it 
establishes laws, based on the fact that events in nature are 
repeatable and recurrent. In contrast, history does not repeat 
itself. It has occurred only once; and therefore history can only 
be idiographic, that is, description of individual events that have 
occurred in the past. We notice that, from a formal viewpoint, the 
problem is identical with that of organic evolution; for, according 
to one opinion, evolution too is “opportunistic” and singular 
and therefore follows no laws. 

Against this opinion—which is the orthodox one of historians 
—heretics have appeared who held the opposite view and, in 
One way or another, tried to construct theoretical history. This 

Current started with the Italian philosopher Vico in the early 
eighteenth century; and was continued in the systems of Hegel, 
Marx, Spengler, Toynbee, Sorokin, and others. The differences 
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history. One sees in history a continuous A ae “ mankind, 
often interrupted and reversed, it 1s true, but in its totality show. 
ing an upward course from those primitive agricultural commu- 
nities in Mesopotamia in 4000 B.c. to modern jets, television and 
H-bombs. ; 

The second aspect is the cyclic one: history is not a continuous 
progress of an amorphous humanity, but rather consists of a 
series of systems, societies or civilizations, which are distinct 
entities and show a lawful course of birth, development, maturity, 
decay and eventual decease. 

Obviously the term “cyclic” should be used with discretion if 
at all, There are no ricorsi (Vico), i.e., returns to or repetitions 
of previous states, in any historical process, biological or human. 
Rather, “cyclic” should be understood as meaning fluctuations 
with different content, of varying duration, etc., but showing 
structural similarities. 

The third aspect, finally, is the existentialistic or nihilistic one 
—in this as in other contexts, the two terms coincide. History, 
then, is a stream of events without law and without rhyme and 
teason—always the same in superficially altered guise. This was 
the view of Ecclesiastes in the Bible; in recent years, it found 
SANA in Simone de Beauvoir’s Tous les hommes 
existenitiztiam, tit Sone Za the most readable book of French 
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Theory of history, therefore, since Vico or even Plato’s doc- 
trine of the sequence of governments, always implied two con- 
siderations: first, to discover a common structure in the Protean 
flow of events, the many-colored, brilliant, atrocious, fascinating 
and depressive drama man has performed over the millennia; and 
second, to attribute to one’s own present a definite place in the 
play. 

The interdependence of two problems—the theoretical prob- 
lem of recurrences, laws, cycles in history, and the very personal 
one of our own present and future—has given the dispute a 
bitterness otherwise lacking in scientific discussion.1* The 
teachers of historical laws or cycles, Spengler and Toynbee being 
the best known, became prophets of doom when applying their 
measures to the historical present. A raw nerve was touched. 
The debate excited a furor, emotions and subjective judgments 
far exceeding dispassionate evaluation as, for somewhat different 
reasons, was similarly the case with Copernican and Darwinian 
theory. The simple expedient was to fail candidates Spengler, 
Toynbee et al. in Egyptology, Sinology, Colonial History, and 
any number of specialties; it was somewhat willfully forgotten 
that, not to speak of the almost superhuman task of universal 
history, professional historians are not at all agreed even about 
limited historical events or periods—say, Napoleonic history— 
where documentation is ample, happenings not remote in time, 
and conventional specialist methods apply. Dispassionate survey, 
it would appear, broadly leads to the following observations. 

Glaring errors, mistakes, misinterpretations can be found in 
any of the “great systems”—hardly unexpected if one individual 
undertakes the enormous task of reviewing the whole of human 
history. Libraries have been written in refutation of Spengler 
and Toynbee, Indeed, it could be a parlor game for historians 
or even persons of general culture, to point out obvious errors 
committed by these and other historical theorists. However, look- 
Ing at these shortcomings with the eye of the historian of science, 
We are inclined to be more lenient. Obviously, we must compare 
the beginnings of a “theoretical history” with pioneering attempts 


OSE DENG Shrew teen prom 


ROBOTS, MEN AND 1 
MINDs 


106 

in other fields, rather th 
is li ngler 1S a | 
is light, Spemg!et - | ic th 

egocentric and arbitrary 1 his facts than Galileo. It is g Non 

sequti that, because SP engler or Toynbee erred in Many respect, 

se ; 

theoretical hi 


story is unscientific on principle and should not ex 
Beside factual, 


there are enormous conceptual difficulties 
What are socio-cultural “systems”? How are they to be defined? 
Every author has made a different proposal, none unobjection. 
able; Kroeber and Kluckhohn (1963) enumerated some 160 defi. 
nitions of “culture,” and did not arive at a satisfactory One. 
Again, however, such difficulties are not unknown IN conventional 
science. The concept of species in biology has been kicked 
around since Aristotle; and there is still no satisfactory definition, 
Higher taxonomic units such as genera, orders, phyla are defined 
differently by almost every taxonomist, as comparison of text- 
books of zoology or botany may show. No great wonder, then, 
that Danilevsky and Spengler partitioned the much more elusive 
flow of history into some eight cultural entities, Toynbee into 
some twenty, and Sorokin used still other constructs. Paleontology 
is no better when the very same bones, which, in contrast to 
elusive cultural phenomena, anyone can see, grasp and measure, 
by some are attributed to dozens of species, by others lumped 
together in few. 

In view of and fully admitting shortcomings, the great pro- 
posals of theoretical history from Vico to Sorokin come out 
better than one may expect in a difficult and undeveloped field. 
Different terms are used; different models can or even should be 
applied; dividing lines are drawn differently. Nevertheless, as 
Sorokin (1963) and Kroeber (1957) found, with all disagree- 
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abandoning the parochial view that our own, Greco-Roman-Occi- 
dental heritage is “history” itself, encompassed in the narrow 
scheme of antiquity, medieval and modern periods. This has 
been borne out to an extent Spengler could never have expected; 
and, in the process, has carried away the eight or so cultures 
in which Spengler believed human history to be encompassed. It 
is a proud achievement of the past decades that, as it immeasur- 
ably increased the astronomical universe and penetrated into the 
subatomic world, it also gave completely new dimensions to 
human history. Since Schliemann’s discovery of Troy and My- 
cenae and Evans’ of the Minoic civilization, scores of lost and 
long-forgotten cultures have come to light. From the walls of 
Jericho of the eighth millennium B.c. to the skyscrapers of New 
York; from the strange Pieta figures of Sardinia 800 B.c. to the 
blood-soaked altars of pre-Columbian America; from mysterious 
African Zimbabwe to Scythian Siberia and its golden treasures; 
from the megalithic culture of the Atlantic shores with its secret 
Great Mother goddess to far-off Easter Island, human history 
and prehistory now extends over some ten thousand years, in 
innumerable facets, reincarnations, crests and valleys of a majestic 
and many-branched stream. Add to the achievements of the 
archaeologist’s spade the work of anthropologists busily exploring 
what still exists of hundreds of contemporary primitive cultures; 
then limits, merits and the enormous difficulties of a new science 
of “culturology” will become apparent. 

Faced with the fascinating, kaleidoscopic, brilliant—and always 
futile—spectacle of scores of cultures all over the globe, forgotten 
for millennia or still flowering before the European impact, a 
general thousand-years life cycle of “culture-organisms” according 
to Spengler, or a few “models” in Toynbee’s latest proposal 
(1964) appear hopelessly naive. 

_ On the other hand, the ups and downs in history are not sub- 
jective value judgment but a fact in the public domain, remain- 
ing unaltered if, with McNeill (1963), we look at the Rise of 
the West rather than its Spenglerian decline. Notwithstanding 
the enormous expansion of the compass of historical, archaeo- 
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growth, maturity, decay and eventual extinction. These only have 
had and made history, in contrast to the hundreds of cultures” 
of anthropology which remained at some paleolithic or neolithic 
state until Europeans brought the admirable and questionable 
“advances of civilization.” Development and history of these 
“high cultures” is intimately connected with the rise of larger 
settlements, of “cities”; hence the English term “civilization,” 
implying the correlation of high cultures and urbanization, is 
quite justified. It can hardly be doubted that in “synchronic” as 
well as in “diachronic” aspects socio-cultural phenomena are 
neither an additive result of individual actions, nor borne by an 
undifferentiated humanity but by super-individual “systems” 
whose laws are open to further investigation. 

This, of course, does not say that societies or cultures are 
“organisms” like animals or plants, living things well separated 
from each other and with a predetermined life cycle. It is more 
the shallowness of the critics than Spengler’s metaphysics which 
has taken a metaphor or simile for a patently absurd reality. This 
becomes quite clear if we remember the nature of scientific 
models. Every model is a conceptual representation of certain 


traits or formal structures of empirical entities. It leads to intel- 
tae disaster when the model is made into metaphysical reality. 
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models—we shall be more fair, even admitting that different 
models are possible and pertinent. As a matter of fact, the 
“organismic” model, which is a horror to historians, is well 
accepted in sociology, applied to such unromantic things as the 
growth of businesses and commercial organizations and leading to 
neat quantitative formulas. 

Reduced to such sober terms, the mystique imbuing the work 
of prophets like Spengler and Toynbee, and the ire of academic 
history against their dilettante endeavor evaporate. There are 

uestions amenable to scientific exploration, even though as yet 

treated more by outsiders of academe than by specialist professors. 
But then, amateurs have, in the dawn of new sciences, often 
played an important role before university professors and de- 
partments took over. Whether it was the early microscopists of 
the seventeenth century, Darwin, Mendel, Schliemann the archae- 
ologist, or the princely collectors founding numismatics, it has 
happened so often that despised outsiders made the beginnings 
of what later became legitimate and eventually orthodox science. 
It appears “theoretical history,” notwithstanding the protest of 
professionals, is in a similar position. 

The definition of its theme, given by Vico 250 years ago, can 
hardly be improved: una scienza nuova intorno alle comuni 
nature delle nazioni and una storia ideale eterna sopra la quale 
corra la storia di tutte le nazioni. If today we speak of “models” 
of the historical process to be elaborated, “idealized” (as every 
scientific model is, starting from the most elementary ones in 
physics), hopefully aiming at laws, extrapolations and predictions, 
we use only expressions somewhat more in vogue at present. 
Contemporary scientists and technologists of reputation feel no 
inhibition nor encounter protest when forecasting the world of 
the year 2000 or even a million years after; not considering how 
much society and the world at large have changed in a few 
years due to inconspicuous and unpredictable events, such as the 
invention of the transistor and miniaturization. Predictions of 
the “culturologists,” though harshly criticized by acadamic history, 
seem to have more weight and responsibility. 
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culture—this enormous cycle of history is finished and cannot 
be revivified by artificial means. 

So far, of course, we follow the cyclic model of history, and 
find in the present symptoms recurring in declining civilizations. 
However, in contradiction to cyclic theories of history and to 
the prophets of doom, we cannot miss seeing that modern civili- 
zation is unique in certain respects, and in this way is incompar- 
able to the civilizations that flourished and perished in the past. 
The distinguishing features are quite obvious. One is technological 
development, which permits control of nature as never before 
achieved, making possible the replacement of an economy of 
want by an economy of abundance. The other is the global nature 
of our civilization. Previous ones were limited by geographical 
boundaries, and comprised only limited groups of human beings. 
Our civilization comprises the whole planet and even reaches 
beyond in the conquest of space. Our technological civilization 
is not the privilege of comparatively small societies such as the 
citizens of Athens or of the Roman Empire, of Germans or 
French, or white Europeans. Rather it is wide open to all human 
beings of whatever color, race or creed. 

These are indeed singularities which explode the cyclic scheme 
of history and place our civilization at a different level from 
previous ones. So far as rational extrapolation is possible—that 
is, presupposing that no incalculable trigger event interferes, that 
universal atomic destruction does not take place by a failsafe 
accident or by the population explosion of China—the prediction 
seems to be rather straightforward. 

We have to reckon with the stark reality of another civilization 
which is now emerging: a mass civilization, technological, inter- 
national, encompassing the whole earth and all of mankind, in 
which cultural values and creativity of old are replaced by novel 
devices. Today’s power struggles may, in their present explosive 
phase, lead to atomic devastation. If not, ideological and race dif- 
ferences will, in the Jong run and in one way or the other, become 
insignificant before the identity of material culture of industrialized 
Mass society. The task of the individual? What is left to him is to 
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Fortunately, as I said at the beginning, we are not required here 
to work out a theodicy or the future of man. Our objective js 
limited: to outline the place of psychology in modern science and 
briefly to review a new natural philosophy which appears to be 
emerging. In this sense, it is not difficult to attribute to the 
developments I have discussed their proper place in the history 
of science and philosophy. = 
RCN: i Each hist ric al period tries to fit together the odds and ends of 
its limited experi a world view, metascience, or philo- 
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of its limitations, not a nothing-but philosophy which believes 
it knows and has told everything, but tolerant of other philoso- 
hies and other experience—in arts, morals, religion—which may 
mirror other facets of an unfathomable reality.17 

Although admittedly a coarse oversimplification, you will find 
this scheme useful. I remember the tremendous difficulties I 
encountered when advocating the organismic view in biology. It 
was wild speculation, metaphysics, empty philosophy and any 
bad-name traditionalists, with their fortunately limited vocabulary, 
were able to think of. Today it has become commonplace. Text- 
books of molecular biology, biochemistry and biophysics, physi- 
ology, ecology are filled with findings about the “order and 
organization of parts and processes” whose investigation was the 
tenor of the organismic conception. The same again happened with 
general systems—a preposterous idea, a completely impossible 
enterprise (e.g., Egler, 1953)—wuntil Research and Development 
offered big salaries to hire systems analysts for the philanthropic 
purposes of investigating improved means of destruction. It is 
always the story related by William James: novelties are first 
repudiated as nonsense; in a second stage, they are declared to 
be obvious and trivial; until in the third stage, the former opponents 
claim to have discovered them themselves. 

So, when everything is said and done, and being fully aware 
of limitations in particular and in general, it does make some 
sense. What does not make sense is the world view of yesterday 
which has led us into a cultural wasteland and, with all gadgets 
provided by commercialized society, has suppressed what is human 
in man—a self-contradiction which necessarily has led to de- 
Spair, intellectual misery, disease and delinquency. So there is 
Meaningful work to be done. If I were talking to a German 
audience, I would quote Goethe—as all German professors do: 


Noch ist es Tag, da rege sich der Mann 
Bald kommt die Nacht, wo niemand werken kann.* 


* Still it is day, it moves the man, 
Soon comes the night, all silenced then. (Author's transulation.) 
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itself is a “humanistic” endeavor, and that great leaders in 
science felt this way; rather than advertising profits to be eXpected 
from their research, they derived aesthetic Satisfaction from it 
and an insight which, in abstract terms, is Comparable to the 
mystic’s unitary knowledge of reality. Speaking personally, | 
myself was, at different times, engaged in experiments on cel] 
respiration or cancer, in mathematical biology, in Philosophy of 
science, and once in a while wrote a poem—but never felt any 
contradiction or antithesis among such activities, 

Moreover, unifying concepts, such as those of general systems 
theory, appear able to bridge fields traditionally subsumed under 
the title of science and humanities, and herald syntheses without 
obliterating or minimizing the profound differences that do exist 
in entities of the realm of science and of the socio-cultural field. 
In education, such concepts may contribute toward unification 
of knowledge, permitting us to perceive a grand plan or structure 
in what otherwise are different and divergent specialties (cf. Jones, 
in press), 

The real contrast comes in only with scientism, that is, the 
devaluation of science to a routine job like that of the book- 
keeper Or mechanic, and the intrusion of scientific (or rather 
Pseudoscientific ways of thinking into fields of human experience 
ea a not belong; that positivistic, technological, behav- 
: commercialistic philosophy Which devaluates man 
Into a robot and handles him accordingly. Against this robotiza- 
tion of man, we ma 
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endeavor. If we achieve as much as contributing a bit toward hu- 
manization of science, we have done our share in the service of 
society and civilization. 
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, thirty feet down, is a net, and if he refuses 
ives a smart electric shock on the soles of 
(in addition, of course, he is continually being 
giant rat over a hundred feet high.) How sur- 
at psychological experimenters have been con- 

with what they call “right” and “wrong” 
ardless of the internal results of intense stress 


The outline of “robot theory” in the text is, of course, a composite 
picture rather than an excerpt from a specific author. It does, we believe, 
fairly outline the underlying philosophy of American psychology to the 
1950's (roughly speaking, to the death of Hull in 1952); and since, as 
was said on a somewhat similar occasion (von Bertalanffy, 1960a, p. 21), 
“the dependence on prevailing attitudes is stronger the less it is felt,” it 
is even now widely dominant, even though watered down and qualified. 
The criteria of the “robot concept” enumerated in the text can easily 
be found in recent literature so that it certainly cannot be said to be 
abandoned—with the possible exception of certain modern trends to be 
discussed later. The following few examples are intended more as 
illustration than as proof, which, in consideration of innumerable opinions 
and shades, is hardly possible. 

The “reactive” organism. As Lorenz said, 
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Mice must gnaw, hens must pec k, squirre] hop around 
They must under normal conditions in order to maintain 
But if this necessity does not exist under laboratory cop lion 
they must anyway- —because all Anstinctive movem ns 
produced by an internal source of stimuli, and only the 
snd where of their release is controlled by external 
cLareens 1966; translation from the German, L.v.B.), 


now 
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This, of course, is obvious and trivial observation; ethologists have 
not made a great discovery when megagmting se inne! directed activity 
exploring, play and the like belong to the Eeroeeary behaviora] repertoire 
of many species without which onal would be poet and long ago extin 
guished in the struggle for SCS. indeed ‘4 less ied than the sup. 
posedly primary drives of hunger, thirst and sex. American Psychologists, 
conducting millions of rat experiments, were unable to see the Obvious. 
“Until about 15 years ago these forms of behavior were Overlooked jp 
the theoretical and experimental literature” (Berlyne, 1966), “Prior to 
1950, systematic investigations of these behaviors were unavailable” 
(Fowler, 1965, p. 3). It needed Berlyne’s extensive volume (1960) and his 
neologism of “ludic” behavior to see the obvious; and exploratory be- 
havior, play, etc., would probably still be “mentalistic hocuspocus” if the 
physiologists had not in the meantime discovered the reticular activating 
system, making active behavior scientifically respectable. 

Similarly in educational psychology, Piaget, J. Bruner et al. hardly 
would have become fashionable if not by a rather typical “outer-directed” 
reaction. It may be safely assumed that the concern with “excellence,” 
“natural curiosity,” “creativity,” etc., would not have arisen without the 
Russians’ launching of Sputnik. The great educational debate and the 
concurrent acknowledgment of “nonphysiological” needs (e.g., striving for 
stimulation, information, knowledge, novelty, interest, love, manipulating 
drive, fun, according to Berelson and Steiner, 1964, pp. 244-249) was 
rather a by-product and technical question of the Cold War than a genuine 
reorientation, 

Hardly a better example of the stultifying effect and the distortion of 
eality by preconceived notions could be found. Even now, “curiosity and 
exploratory behavior” are brought, for good or worse, into the iron 


scheme of drive theory (Fowler, 1965; cf. Note12), 


Egalitarianism and environmentalism. It is a biological truism that living 
beings are different as individual 


rent 8, races and species. Every owner of a 

St or a budgie bird knows they are individually different; old Pavlov 
W it perfectly well, Any student of elementary genetics learns that 
mutations or races of the fruit fly, with 
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individual case. seis R gereeca not phenotypic characters but 
otentialities eobeetimes ca = i reaction norm) to realize characters 
if and when + aig con age are given. This Tanges over the whole 
spectrum from goo a pee the geneticists which phenotypically are 
realized under all viable conditions (eg., blood groups) to genetic factors 
causing only weak dispositions, which, depending on conditions, may or 
may not become manifest; many hereditary diseases, possibly including 
schizophrenia, belong in this Category. 

It was up to American psychology to deny the obvious, Watson’s 
famous dictum about the bunch of kids he could condition at will to 
become doctors, lawyers, beggarmen and thieves may be superannuated 
in view of recent study of individual differences. But even today genetic 
and racial differences (which are not Synonymous with racism and 
Nazism) seem to require excuses (Hirsch, 1963). 

It is a simple fact that Western peoples built Gothic cathedrals, pro- 
duced the science of Galileo, Newton and Darwin and so forth; and 
Australian aborigines and the cannibals of New Guinea did not. (Or, as 
an American comedian put it, while the British stil] painted their bodies 
blue, the Jews already had diabetes.) This is not ethnocentrism, colonialism 
or pride in a master race (for which, in view of the mess Western society 
and civilization have made of the world, we would have little right in- 
deed). But is the world, including the “developing” nations themselves, 
really better off when putting at the same level headhunting Borneo or 
warring African tribes, cow-venerating and therefore Starving Indians, 
and the heirs of Dante, Shakespeare and Goethe, making them all “equal” 
and “democratic”? 

According to Skinner, there is no essential difference (his expression) 
between cats, rats, pigeons, monkeys and man, only the latter is not so 
Well investigated because of the disturbing prejudice of self-observation 
(1963, p. 336). I have a suspicion that Professor Skinner, who is by 
nO means a mediocre mind, speaks with tongue in cheek and I would 
admire him for doing so. However, taking him at face value (as innumer- 
able innocent Students indubitably do), one is inclined to ask how such a 
Statement could ever have been made. 

there are marked differences in the behavior of different fish species 
or between grey goose and snow goose, it would seem self-evident that 
Somewhat greater differences exist between rats and humans. Was this 
Tite insight of ethology heeded by experimental psychology? Apparently 
not; only Tecently, a noted primatologist found it necessary to emphasize: 

arning is part of the adaptive pattern of a species and can be under- 
Stood only when it is seen as the process of acquiring skills and attitudes 
that are of evolutionary significance to a species when living in the en- 
“ronment to which it is adapted” (Washburn et al., 1965). And, review- 
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Drive theory, sychiatrists arrived at the conclusion: “In my opinion 
of our sak: act anxiety reactions, schizophrenia, paranoid States, 
such ct “e do with hunger, thirst, sex per se, but very much to do with 
we : nine from the complicated conceptual world of man” (Arietj, 
ae Obviously, this statement by a noted psychiatrist Was Necessary in 
view of predominant notions, and is far-reaching in its implications. Byt 
who in his normal senses would ever have thought that one gets suicidally 
depressed because he is hungry or thinks he is the Emperor of China be- 
cause he didn’t have a girl? 

The predominance of equilibrium and homeostasis notions hardly needs 
exemplification; they are discussed in some detail in the text. 

The lack of consistent theory in psychology is often explained by 
emphasizing that it is a “young” science concerned with the most complex 
subject matter; hence its imperfections. This is a lame excuse. Heredity, for 
example, certainly is not a simple matter; yet Mendel’s laws of 1865 are 
still perfectly good as far as they go. Although Mendel did not have a 
microscope, knew nothing about cells, nuclei or nucleic acids, his laws 
are basic in the fantastic development leading to molecular biology. In 
contrast, the “scientific” study of human behavior on an enormous scale 
=. = “findings established by hard evidence” (Berelson and 
is) “a i x ea qualification how “hard” the evidence actually 
old Weber-Fechner law and the jon ms” 8 Psychology, such as th 
of psychology is no Oe and the laws of gestalt perception. The “youth” 
is. 05 corruption in = ae excuse than the slogan of the “young country 
“new Columbianism” a = and blunders in U.S. politics. As against the 
by Sorokin (1956). ps Sil by Tecent writers and justly taken to task 
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The claim that 
is a myth. 

Particle physics, on the other hand, is Only some twenty-five, and 
molecular biology hardly a dozen years old. Neither is psychology a “new” 
science, nor can it be claimed that behavioral scientists invented a new 
“scientific method.” Its shortcomings are due to lack of ideas and the 
stultifying effect of preconceived notions, which cannot be compensated 
for by research on the assembly line. 

It would be an equally gigantic and sterile exercise to review current 
psychological publications and work of departments, in order to evaluate 
the persistence of the “positivistic-behavioristic-commercialistic philosophy” 
quoted above. By and large, the judgment given in the text appears to be 
correct, i.e., the contention has been modified or supplemented in details 
without changing the basic conceptions. The reader is referred to Koestler’s 
comments on the “Society for Prevention of Cruelty to Dead Horses” 
(“Appendix Two” in The Ghost in the Machine, presently in press) 
which are similar to but wittier than the above observations. 


scientific psychology” began only fifty years or so ago 


2. (to p. 12). Perhaps the reader should be reminded of some data on 
American “mass persuasion,” for the sake of simplicity taken from Pack- 
ard’s Waste Makers, although similar facts can be collected daily from 
the popular press. For example, a typical American family was exposed 
to 1,518 selling messages in an average day; not including 16 billion 
pieces of advertisement per year, for which “junk mail” (third class) 
taxpayers had to pay $190 million to cover the deficit of the U.S. Post 
Office thereby arising. 

Pharmaceutical firms were spending about $5,500 for every doctor in 
the U.S. to promote the sale of their products, employing 27,000 detail men 
to persuade doctors and drugstores to prescribe and sell their particular 
brands. In other words, (L.v.B.) while the medical profession is protesting 
its integrity, the doctor-patient relation, the necessity of keeping a high 
standard (and income deriving therefrom which, even for the most 
mediocre practitioner, is a multiple of that of an academic authority), 
the stupendous research activity of drug companies, etc., actually it is 
not the doctor who prescribes a drug according to the patient’s condition 
and his medical knowledge, but the salesman (advertising artist, etc.) 
who has the loudest voice in the market (possibly excepting aspirin which, 
in American practice, appears to function as a panacea where no ad- 
vertised product comes to the doctor’s mind). In still other terms, the 
practices of Wild West quacks, bogus patent medicines, etc., have not 
much changed in modern practice. : 

“A Gallup Poll has found that most Americans questioned could not 
recall reading any kind of book in the past year.” “Think of any im- 
portant, serious book in the past year. You will not find a single copy 
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in oe yaaa Pitechrise” where, however, “twenty-five COmpanies 
are issuing essentially the identical drug under twenty-five different brand 
names at greatly varying prices. Word artists invent the brand names, 
and often try to make them sound like some other highly successfy| drug,” 

Advertisers are aware of the ethical questions involved. However, in an 
article in Advertising Age, entitled Are Advertising and Marketing Cop. 
rupting Society? It's Not Your Worry, the Chicago marketing consultant 
Dr. T. Levitt concludes “that spiritual, social, moral, etc., consequences 
are none of [the businessman’s] concern.” In truth “the businessman 
exists for only one purpose, to create and deliver value Satisfactions at 
a profit to himself.” The parallel between consumers conditioned by 
advertising and Pavlov’s conditioned dogs (stated in von Bertalanffy, 
1956) is well known in the business. In Printer’s Ink of J anuary 29, 1960, 
the question is frankly stated: “Perhaps most important of all, [the re- 
searchers] are edging toward the ultimate question for advertising: How 
can the consumer, like Pavlov’s dog [in 1967, Owing to the advance in 
er Sntired a Tae eel ae cy ie Son 
eave at, 1.v.B.], be taught the habit of buying a spec 


_ The conditioned stimulus js Obvious; nearly all consumer behavior— 
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Lorenz’ book (1966), where he states that “nothing of the kind [i-., 
social behavior of wild rats, especially “bloody mass battles’”] appears in 
any of the detailed accounts of this species.” According to Lorenz (1966, 
p- 158), “F. Steiniger and I. Eibl-Eibesfeldt made this important discovery 
[of “massacres ensuing mixing of two colonies”] at about the same time 
but independently of each other, Steiniger in the Brown Rat and Eibl- 
Eibesfeldt in the House Mouse.” As both quoted are well-known ethologists 
(the latter known to the American public from his work on the Galapagos 
Islands and, incidentally, a one-time student of mine), I have no expla- 
nation for this contradiction on facts which are obviously easy to observe; 
except that it is symptomatic of the fight between the Anglo-Saxon be- 
havioristic and Continental ethological schools. In this context it is in- 
teresting to note that Barnett—correctly—condemns “instinctual urges,” 
“aggressive impulses,” “threats,” as “occult qualities”; failing to mention, 
however, that “drives,” “tensions,” “intervening variables,” “expectation,” 
“curiosity” and other props of “behavior theory” are of precisely the same 
nature. 


9 «66 


4. (to p. 24). As an addendum to the text, I find the following statement 
by Portmann (1944, p. 59): 


The centers of the hypothalamic region of the diencephelon are 
conspicuously higher differentiated in lower animals than in 
anthropoids and man. Also those of monkeys are in this re- 
spect higher than the corresponding regions in the brain of 
anthropoids. This fact must be interpreted in connection with 
the impoverishment in the realm of instincts and the transla- 
tion of centers for important functions into the cortex. 


5. (to p. 27). A reviewer (Dettering, 1966) believes the above to be “the 
bravest attempt [he] knows to discuss the ‘definition of symbol.’” He 
questions, however, whether the three criteria offered are sufficient be- 
cause, according to Hayakawa, “symbols are organized into systems, which 
in turn means that symbols must be combined according to rules—and 
if they are not so combined, they become meaningless.” The present 
author could not agree more with this but feels he has sufficiently 
emphasized symbol systems, their immanent laws, algorithmic character, 
etc. (cf. p. 29 f.). Besides, it is just conceivable that isolated symbols follow- 
ing the above criteria are possible; e.g., a flag language where each 
streamer has a meaning of its own, without relation to others and without 
“grammar.” Possibly something comparable stood at the origin of lan- 
guage, e.g., some onomatopoetic utterance becoming a stand-in or symbol 
for an animal or happening; the “system”—grammar—arriving only later. 
In a broader view, however, it is readily admitted that symbols make sense 
or have meaning only in a wider context; a flag language makes sense 
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6. (to p- 33). Some Hee Primitive conception has a syncretig ane 
his concept of sca and affective elements are interfused with Perceptian 
ter, ie., motiva ts of perception are not passive, but Tepresent foc; a 
Hence the 25h (p. 337). Otherwise (p. 340): “Syncretism of pave be 
os be samiave experience—the fusion of feeling and Perception, i 
Soe a mebtieesapaininie and the perceptual-concrete, of Perception ang 
imagery.” Primitive thinking 1s not only concrete but affective aS well, 
It is emotionally determined insofar as it unites that which is aflectively 
cece eee is certain that there is no fundamental difference be. 
tween the sphere of subjective phenomena and that of (intersubjective) 
objective phenomena. This belief continues to hold true for the realm of 
magic. It is, in fact, out of this very fusion that magics and magical 
religious modes of thought have evolved” (p. 338f.). (The term “fusion” 
should better be replaced by “lack of, followed by, increasing dif. 
ferentiation,” as was done in later publications of the Wernerian school, 
—L.v.B.) 

“The child’s concepts always have a concrete content. Image and con- 
cepts are an indivisible unity. The conceiving and the describing of a 
thing are not distinctly separated activities” (p. 271). The nature of 
speech of the child and primitive is originally “holophrastic,” out of 
which individualized concepts and words differentiate. According to W. 
von Humboldt’s hypothesis, “words arise by a process of gradual separation 
or differentiation from the (holophrastic) totality of discourse” (p. 305 f.). 


j-founded institution, called “fleet” or “marine”. d 
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7. (to p. 33). Emphasis on symbolic activities as the empirical criterion 
of human as contrasted with animal behavior does not, of course, de- 
reece the unconscious and what is permanent in Freud’s work. “Crea- 
tive” Processes (Koestler’ 8 “bisociation”) generally take place at an UI 
ae as — and in the way of averbal and syncretic concepts which 
ee EE Pains This is presumably the meaning of the obscure 
a. intuition, which is rather unanimously recognized by creative 
ee conceptual discoveries (cf. Sorokin’s ei 
_. . €Xample for many similar statements) lea 

si hirtory-—ng while it is abhorred by SSSR in science 
positivist Sonsider it thoroughly “unscientific” and, bound by ® 
in the SSR ge *PPear to know little about what actually bappe® 
. | science and Scientific dj -C¢ ? symbolic ace 

7 “pplication of an algorithm already given in langv*s® 
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mathematics, arts, music, etc., in this sense (not quite corresponding to 
Freudian usage) is “secondary process.” It is indeed a main and well- 
known criticism against Freud that to him, the unconscious is an “attic” 
where repressed sexual trash is stored; in contrast to previous explorers 
of the unconscious (Novalis, Eduard von Hartmann, Bergson and others) 
who emphasized the unconscious as a creative force (cf. Whyte, 1960); 
a bad misunderstanding (or “repression”) of obvious fact only slowly re- 
medied in recent developments. Some of the bases of the development of 
symbolic activities in unconscious processes are discussed in the text. 


8. (to p. 36). L. Mumford, in a book presently in press (1967) has ar- 
rived at essentially the same conclusions: 


On this reading, the evolution of language—a culmination of 
man’s more elementary forms of expressing and transmitting 
meaning—was incomparably more important to further human 
development than the chipping of a mountain of hand-axes. 
Besides the relatively simple coordinations required for tool- 
using, the delicate interplay of the many organs needed for the 
creation of articulate speech was a far more striking advance. 
This effort must have occupied a greater part of early man’s 
time, energy, and mental activity, since the ultimate collective 
product, spoken language, was infinitely more complex and 
sophisticated at the dawn of civilization than the Egyptian 
or Mesopotamian kit of tools (p. 7). 

The remarkable fact about [the rise of civilization] techni- 
cally is that it was the result, not of mechanical inventions, 
but of a radically new type of social organization: a product of 
myth, magic, religion, and the nascent science of astronomy. 
This implosion of sacred political powers and technological 
facilities cannot be accounted for by any inventory of the tools, 
the simple machines, and the technical process then avail- 
able. Neither the wheeled wagon, the plow, the potter’s wheel, 
nor the military chariot could of themselves have accomplished 
the mighty transformations that took place in the great valleys 
of Egypt, Mesopotamia, and India, and eventually passed, in 
ripples and waves, to other parts of the planet. 

The study of the Pyramid Age I made in preparation for 
writing “The City in History” unexpectedly revealed that a 
close parallel existed between the first authoritarian civili- 
zations in the Near East and our own, though most of our 
contemporaries still regard modern technics, not only as the 
highest point in man’s intellectual development, but as an 
entirely new phenomenon. On the contrary, I found that 
what economists lately termed the Machine Age or the Power 
Age, had its origin, not in the so-called Industrial Revolu- 
tion of the eighteenth century, but at the very outset in the 
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hor’s first studies were published in 1926, ang the op. 
ane ent summarized in Kritische Theorie der Formbildung oj 
oe (English: Modern Theories of Development, 1933; available jp 

962). 

a wetter pie of homeostasis was formulated in 1929 and 1937 
Approximately contemporaneous was Ritter and Bailey’s historically im- 
portant study on the “organismal” conception (1928), and the work of 
Woodger, Wheeler and others. The homeostasis concept and organismic 
thought reach back, of course, to Claude Bernard’s fixité du miliey in- 
térieur. Bernard’s work was, however, little known in the German-speaking 
countries at this time; the present writer was not influenced by it. He 
further developed the organismic idea in Theoretische Biologie of 1932 
(2nd vol., 1942, 1951). The idea of “general system theory” was con- 
ceived by the author in the 1930’s, and first pronounced in lectures 1937 
and later. Owing to laboratory work and other circumstances, the first 
printed communications were after the war (1945 ff.). Contemporary 
were Ashby’s first studies (e.g., 1945), independently arriving at similar 
conclusions; Lotka’s work (1925) was the first precursor. Wiener’s 
Cybernetics appeared in 1948, making the term (previously used by 
Ampére early in the eighteenth century) popular and starting the cyber- 
netic movement in engineering, social science and biology; although 
(widely unknown in America) feedback models of physiological phe- 
nomena had been advanced much earlier by R. Wagner in the middle 
‘20 s, and by Hess (e.g., 1942), General system theory found its orgal 
4 eer Society for General Systems Research founded by von Bertalanfly, 
Outing, Gerard and Rapoport in 1954 (affiliated to the AAAS). 
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other aiess Eanes: epeeial investigations as are also found in ma) 


11. (to p. 73), General Systems (ed, by von Bertalanffy and Rapoport 
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since 1956) is the best introduction to general system theory and its 
various applications. 


12. (to p. 89). Since the facts basic for the “primacy of activity” in 
the organism and behavior vs. reactivity are not generally known among 
psychologists, a brief résumé appears to be in place. 

In evolution, it appears that spontaneous activity preceded reaction to 
stimuli (and, of course, learned behavior and conditioning). The normal 
state of a paramecium, for example, is not one of rest but of con- 
tinuous movement (Jennings). Rather than the reflex arc, like the knee 
jerk as simplest example (or the nerve-muscle preparation), rhythmic- 
automatic movements, e.g., of a medusa (or else the vertebrate heart) 
appear to be the most primitive prototype of animal behavior. 

Neurophysiology comes to a similar conclusion. Primitive locomotive 
activities are caused by central automatisms that do not need external 
stimuli and therefore are preserved in the disafferentiated animal; the 
reflex is not the primary element of behavior but a device for adapting 
primary automatisms to changing peripheral conditions (von Holst, 
1937). 

Similarly, in embryonic development, the first movements of an embryo 
or fetus (axolotl, cat, human, etc.) are spontaneous “mass movements” 
and appear before reflex arcs are established. For a comprehensive sur- 
vey of older results, cf. Herrick, 1956; the discussion of S-R theory from 
the biological viewpoint in von Bertalanffy 1960a (taken over from 
1937) is still essentially correct. 

The more recent discovery of the reticular (and other) activating sys- 
tems of the brain stem is well known (Magoun, 1958). It again empha- 
sized the activity of the nervous system in contrast to reactivity and S-R 
scheme. 

Instinctive or innate behavior, according to Lorenz, is based upon 
innate releasing mechanisms (IRM); that is, instinctive behavior is nor- 
mally triggered by stimuli, but in their absence may ‘go off” spon- 
taneously in so-called in-vacuo or driving-idle reactions, as when a bird 
not provided with nest-building materials performs the behavior, i.e., the 
innate sequence of nest-building movements, anyway, into “clear air” 
with nothing to build with. 

Biologically, therefore, the S-R model, ie., the conception of the 
living organism as a system in “equilibrium,” and reaction to stimuli as 
the prototype of behavior is unfounded. 

In mammals and man, the importance of “spontaneous” activities (i.e., 
activities not caused by external stimuli, not conditioned or learned, 
often nonutilitarian and not rewarded by food, drink, sex, etc.), e.g., 
play and exploratory behavior, “curiosity,” is increasingly recognized. 

“Play” activity at the highest level (cf. Huizinga, 1955), that is, at 
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say that Toynbee’s challenge-and-response me apnor 18 more character. 
istic of human behavior than the S-R scheme: mountain peaks (space, 
the atom, the viler aspects of human nature, and what not) “are there” 
to be conquered, they are not unconditioned or conditioned stimulj 
causing behavior in order to restore disturbed psychological or so¢ja) 
“equilibrium.” \ ‘ 

For reasons previously mentioned, it was an unexpected shock to Ameri. 
can psychology when the obvious was discovered, e.g., that the S-R, 
need-gratification “machine” of a hungry rat may prefer exploration of its 
environs to food, that it explores without being conditioned by a Teward, 
etc. Because upsetting the S-R applecart, the detailed studies by Berlyne, 
the Harlows and others were needed to show what would be obvious 
from observation of a rat’s natural behavior. Fowler (1965, p. 23) 
neatly expresses the embarrassment of conventional psychology: “The 
task of defining curiosity and exploration seems difficult if not impos- 
sible, for there appears to be no goal object or condition to and for 
which the organism responds.” Voices seeing in a rat’s “curiosity and 
exploratory behavior” not a mystery (which was created only by the 
prejudicial a priori that the rat should be an S-R machine), but something 
perfectly natural and even trivial, were few and far between. For example, 
Arnold’s (1960, p- 223) statement much resembling that quoted in the text 
(von Bertalanffy, 1960a and 1937): 
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This she based on the then recent discovery of the reticular activating 


system. Similar is G. Allport’s heretical but rather obvious finding (1961, 
p. 90) that 


the healthy child and adult are continually building up ten- 
sions, in the form of new interests, and are going way beyond 
the basic, safely established level of homeostasis; acquiring 
knowledge for its own sake, creation of works of beauty and 
usefulness, love, sense of duty, etc., cannot be reduced to 
drive psychology. 

Although Arnold (1960, p. 223) had already stated that “starting with 
the assumption of inherent activity rather than reactivity, we do not have 
to look for special driving forces, be they instincts, drives, or needs that 
spur the living being to action,” Fowler (1965) in his recent text (destined 
for undergraduates) still makes a desperate attempt to bring, with the 
help of innumerable, complicated and contradictory rat experiments, 
“curiosity and exploratory behavior” into the safe fold of drive theory— 
not noticing that the very notions of curiosity, exploration, novelty, bore- 
dom, meaningfulness, etc., belong to the “mentalistic nonsense” which 
should have no place in objective “behavior theory”; and that “drives” 
are mythological beings whose explanatory value is precisely zero when 
they are adjusted a posteriori and epicycle-like, to what experiments (fre- 
quently contradicting each other) may present. 


13. (to p. 92). The neo-Wernerian approach to cognition (attempting to 
integrate the study of perceptual operations with sensory-motor and con- 
ceptual-symbolic operations) was summarized by Wapner (1965) in a 
series of “don’t” statements and their organismic-developmental counter- 
arts: 

: (1) The organism should not be considered as a passive recipient of 
stimuli; rather, cognition implies organismic activity (“equilibration” be- 
tween stimulus-input and the state of the organism). (2) The relationship 
between means and ends is not one-to-one; rather, (a) a cognitive “goal” 
can be achieved by different means; and (b) one “means” can serve to 
different ends. (a) especially refers to developmental stages: sensory-motor, 
perceptual and conceptual-symbolic operations; (b) to “overextension” of 
functions, e.g. overextension of tactual definition of objects so that the 
latter can be replaced by the visual mode. (3) Intentions of the organism 
toward the world are not invariant; rather, self-world intentions vary, and 
80 does cognition influenced by these intentions or attitudes. (4) The 
theory of perceptual development should not be restricted to perception 
because the latter is closely linked to sensory-motor behavior on the one 
hand, and conceptual-symbolic on the other. (5) It should not be restricted 
to one sensory modality, especially vision, as this is a late and unique 
development in evolution; lower, tactual-kinesthetic senses must equally 
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The above also implies a revision of the concept of Projection,” both 
in the sense of traditional theory of perception and epistemology (the 
images on the retina are “projected” into space), and of “understanding 
the other mind” (empathy), including Freudian projection (we “project” 
our feelings, etc. into the other human being, but also into animals and— 
in animistic thought—into anything else in the world). In contrast, per- 
ception of objects is not projection of retinal images, empathy not pro- 
jection of our emotions; rather, self and things, I and Thou crystallize 
or differentiate from a_ primitive syncretic, synesthetic and adualistic 
experience. For this reason, empathy is not a complex “inference” of 
“other minds” from behavioral manifestations but something very primi- 
tive or primeval, more highly developed in primitives and presumably 
animals than in civilized man. The fact that animism and panpsychism 
anthropologically precede complex processes of inference and a “soulless” 


~— of the “dogma of immaculate perception” implies not only revision 
: eee Psychology of cognition and epistemology, but also of 
reucian theory, which in this Tespect is anchored in conventional 
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15. (to p. 96). The culture-boundness and language-boundness of human 
universes (perceived and conceptual) is a special case of the various ex- 
perienced universes, Umwelten (von Uexkiill) or ambients of animals 
which are determined by their receptor-effector structures. Each Umwelt 
is a particular reflection, sector or aspect of “reality”; not a mirroring of 
“reality” itself, but isomorphic to it to such extent as to make survival 
possible. (Cf. von Bertalanffy, 1955b.) 


16, (to p. 105). It may be interesting to note that the furor created by 
Spengler’s work (1918) in Germany after its defeat in the First World 
War was exactly repeated by Toynbee’s tremendous popular success when 
the Second War did not establish the American Century and the World 
of Rooseveltian Freedoms. Also, only in the latter period of disappoint- 
ment did Spengler’s work achieve a modest success in the U-S. (Bagby, 
1958; Hughes, 1958, 1962; Sorokin, 1963; Mazlish, 1966). For a number 
of reasons, the present writer’s predilection is for the first of the pair. 
Among them is early preoccupation with Spengler’s work (cf. von Berta- 
lanffy, 1924); the fact that Spengler is the original and Toynbee a rather 
pale copy; that, compared to Spengler’s spectacular vision of epochs past, 
Toynbee is flat and pedestrian; that Spengler is concerned with “culture” 
in all its glittering facets while Toynbee’s History (as he himself admits) 
only consists of political struggles and religion. Their faults, on the other 
hand, are identical; therefore the “Fight about Spengler” (Schréter, 1922 
and 1949) around 1920 was repeated, with often literally identical argu- 
ments, in the enormous dispute about Toynbee in the forties and fifties. 
Spengler’s frank admission that “intuition” is his method is preferable 
to Toynbee’s protestations of his allegedly “empirical” method; by the 
nature of things, a “model” (in whatever scientific endeavor) comes 
forward first in the way of a vision or “intuition,” and never results 
from a mere collection of “facts” as Toynbee, following the line of 
English empiricism, pretends. Spengler’s Twilight-of-the-Gods eschatology 
is, as recent history proves, somewhat nearer to reality than Toynbee’s 
chiliasm under the banner of a diluted high-church Christianity. 
Spengler’s Untergang (Decline is a pallid translation) was experienced, 
in Germany around 1920, as a shock and sudden attack on the most 
cherished values and ideals of humanity in progress; until, with the dis- 
appointments and humiliations to follow, people got used to live with 
and love bombs, beatniks, underdeveloped nations, war against poverty 
in supposedly Affluent Society and other Discontents of Civilization, It was 
Tather recently discovered that the Spenglerian prophecy was not the 
spleen of a mad German Gymnasium professor but that he was a link in 
a long chain of partly highly reputable thinkers. The germinal idea goes 
back as far as Vico, Danilevsky’s pre-emption of most Spenglerian ideas 
in 1869 was rediscovered only recently. Jacob Burckhardt, Nietzsche (“nihil- 
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